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Abstract Fossils from the mid-Cretaceous (c. 99 Ma) Myanmar (Burma) amber include all extant orders of Arachnida, 
including the earliest representatives of Schizomida, Parasitiformes, and Palpigradi. Schizomids are figured from Burmese 
amber herein for the first time. The most abundant and diverse arachnid order is the Araneae, with 38 families, 93 genera, 
and 165 species recorded to date. The araneofauna is dominated by haplogynes and palpimanoids, whilst araneoids are 
rare and members of the RTA clade absent. The arachnofauna is typical of a tropical rainforest habitat, which concurs 
with evidence from other Burmese amber biota. 
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Amber from Myanmar (Burma), sometimes known as 
burmite, has been known for more than 2000 years in Asia. 
According to Laufer (1907), amber was most probably 
traded between the Ai lao , the many tribes of the present-day 
Chinese province of Yunnan, and Burma during the first 
century AD. Later Chinese writings described the amber 
trade, and it was first mentioned in European literature in 
the 17th Century by the Portuguese Jesuit Fr Alvarez 
Semedo (1643, see also 1655). Further details about the 
history of burmite can be found in Zherikhin & Ross (2000) 
and Poinar et al. (2008). Burmite is increasingly sold today 
for its spectacular inclusions of plants, animals, and fungi. 
Burmese amber hosts an abundant and diverse biota, 
including: bryophytes, ferns, gymnosperms, angiosperms, 
fungi, molluscs, onycliophorans, vertebrates, nematodes, 
and arthropods. Burmese is not the oldest amber with 
arthropod inclusions, but it is one of the most prolific 
sources today. 

The first Burmese amber arachnid inclusions were reported 
by Cockerell (1917a,b, 1920), from material sent by R.C.J. 
Swinhoe of Mandalay (Zherikhin & Ross 2000): the 
pseudoscorpions Eiectrobisium acutum Cockerell, 1917b 
and Amhlyoipium burmiticum (Cockerell, 1920), and the 
acariform mite Cheyletus burmiticus Cockerell, 1917. At that 
time, the age of the amber was unknown; the pieces occur in a 
day of Miocene (5-23 Ma) age, but Cockerell (1917a,b) 
suggested that they may have been reworked from much 
older deposits, perhaps even Upper Cretaceous. However, 
interest in Burmese amber waned after the flow of material 
ceased, and was only re-ignited at the turn of the 21st 
Century, when material started to become widely available 
again, and modem dating showed it to be of mid-Cretaceous 
(99 Ma) age. After 1920, no more arachnids were described 
from burmite until 2002 (Grimaldi et al. 2002; Lourengo 
2002) (Fig. 1). Thereafter, new species have been reported 
most years, with exceptionally large numbers of arachnids, 
mainly spiders, described by Jorg Wunderlich in his large 
tomes on the fauna (Wunderlich 2008b, 2012a,b, 2015a,b, 
2017a,b) (Fig. 1). 


GEOLOGY 

Burmese amber today comes from a single locality in remote 
Upper Burma, at Noije Bum hill, Hukawng Valley, northern 
Myanmar (see location map in Kania et ah 2015). The amber 
mine and its geological setting was described in detail by 
Cruickshank & Ko (2003). The amber is dug out by hand, by 
local Kachin people, in pits along the narrow exposures. 
Annual production of amber depends on market conditions. It 
reached 11,000 kg per annum in 1906 (Cruickshank & Ko 
2003), but has only reached 500 kg per year more recently 
(Poinar et al. 2008). 

The Indian geologist Noetling (1893) thought its age was 
Miocene, on account of the similarity of the greenish clays to 
Miocene rocks nearby. He did record an ammonite in a loose 
pebble during his visit, but considered it came from further 
afield. An Eocene (c. 34-56 Ma) age for the strata was 
proposed by Stuart (1923), based on the presence of the large 
foraminiferan Nummuiites , a conclusion supported by 
Chhibber (1934). Later workers, e.g., Zherikhin & Ross 
(2000), considered the age of the amber to be Cretaceous, 
based on its insect content, but thought the pieces were 
reworked into Eocene-age sediments. Sahni & Sastri (1957) 
described another foraminiferan, the Cretaceous Orbitoiina , 
from the area, but thought that these fossils, too, were 
derived inclusions in Eocene sediments. It was the detailed 
study by Cruickshank & Ko (2003) which showed the host 
clays to be Cretaceous in age. They discovered an in situ 
ammonite during their visit, reported the results of paiyno- 
logical investigations, and re-evaluated the misconceptions of 
previous workers. More recently, the age of Burmese amber 
has been dated radiometrically to 98.79 ± 0.62 Ma based on 
U-Pb zircon dating of the volcaniclastic matrix (Shi et al. 
2012 ). 

Burmese amber varies from deep red in color, through 
orange (the commonest, Fig. 2A), to light, transparent yellow, 
commonly containing fine bubbles (Grimaldi et ah 2002). 
Some pieces are flattened and lens-shaped, but rarely contain 
animal inclusions. Arthropods are most commonly found in 
pieces shaped like flows or runnels; these comprise no more 
than 3-4% by mass of all the amber studied by Grimaldi et al. 
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year 

Figure 1.—Graph showing number of fossil arachnid species described from Burmese amber each year from 1917 to the present day (o), and 
cumulative curve (color). Landmark papers indicated. Data mainly from Dunlop et al. (2017), updated. 


(2002) but yielded approximately 85% of the arthropods. In 
general, arthropod remains occur at the rate of about 46 
inclusions per kg of extracted amber. Regarding the source of 
the resin, spores of both Araucariaceae and Taxodiaceae, both 
of which contain species which are copious resin producers 
today, have been found in the amber (Cruickshank & Ko 
2003). More recently, nuclear magnetic resonance studies have 
suggested that the source is most likely an araucariacean tree 
similar to the modern New Zealand Kauri pine, Agathis 
(Poinar et al. 2007). However, it was pointed out by Grimaldi 
& Ross (in press) that leafy shoots of Metasequoia (Cupressa- 
ceae) are common in Burmese amber pieces, so that is a 
further possibility. 

The Myanmar amber locality lies within the West Burma 
terrane (Broiy et al. 2015), which was considered to have rifted 
off from northwest Australia in the Late Jurassic (156 Ma) 
and drifted northwards, finally colliding with the Eurasian 
marginal Sibumasu terrane at around 80 Ma (Heine & Muller 
2005; Seton et al. 2012). In this scenario, the amber forest 
bearing the arachnid fauna was living at the time on an island 
which had separated from Australia some 75 million years 
earlier. However, more recent ideas of Metcalfe (2013) suggest 
that the West Burma terrane formed part of a continent which 
separated from Australia in the Devonian as the Paleo-Tethys 
Ocean opened, and then collided with Eurasia (including the 
North and South China blocks) by Jurassic times. In the latter 
scenario, the arachnid fauna spread onto the West Burma 
terrane from Eurasia sometime between Jurassic and mid- 
Cretaceous times. 


PALEONTOLOGY 

The first reviews of Burmese amber arthropods were by 
Ross & York (2000), who listed the published (type and 
figured) specimens to that date, and Rasnitsyn & Ross (2000), 
who listed the families represented in the collections of the 
Natural History Museum, London (BMNH), including both 
published and unpublished specimens. The BMNH housed the 
only scientific collection of Burmese amber at the time, 
collected early in the 20th Century by R.C.J. Swinhoe 
(Grimaldi et al. 2002). At the turn of the 21st Century, the 
arachnid list consisted of one unidentified scorpion (figured in 
Ross 1998); four specimens of two published pseudoscorpion 
species (Cockerell 1917a, 1920), and 34 unidentified; 164 mites 
and ticks, including at least six families, the majority (122) 
unidentified, and one published (Cockerell 1917b); and 36 
spiders in 7 families, but 26 unidentified. The four orders of 
arachnids known from Burmese amber numbered 239 
specimens out of a total of 1198 arthropods in the collection 
(~20%). Grimaldi et al. (2002) included both BMNH and 
American Museum of Natural History (AMNH) specimens in 
their survey, the latter collection having been made in the 
ensuing two years and amounting to three times as many plant 
and animal inclusions as those listed for London. These 
authors added three scorpion fragments, 11 undetermined 
pseudoscorpions, 207 mites (206 undetermined and one tick), 
and 128 spiders (10 specimens in eight families, 118 
undetermined), making a total of four scorpions, 49 pseudo¬ 
scorpions, 371 mites and ticks, and 162 spiders: 586 arachnid 
specimens altogether. A survey by Ross et al. (2010) produced 
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Figure 2.—A. Typical polished cabochon of Burmese amber, 
containing arthropod inclusions as well as bubbles and debris; B. 
Acariformcs attached (or adjacent?) to the leg of an opilionid; B. 
Undcscribcd Acariformcs. 


the first Opiliones Sundevall, 1833 (two species: Giribet & 
Dunlop 2005; Poinar 2008), the first described scorpions (two 
speeies: Lourengo 2002; Santiago-Blay et al. 2004), two more 
mites (Poinar & Brown 2003; Poinar & Buckley 2008), and 19 
spider species (Penney 2003a, 2004a, 2005; Wunderlich, 
2008b). Rasnitsyn et al. (2016) surveyed all Cretaceous 
ambers, with a supplementary chart listing many recently 
identified but undescribed arachnids, especially aeariform 
mites. Ross (2017) has published an online list of Burmese 
amber biota, including arachnids, based on Ross et al. (2010) 
updated to include the most recent records. Table 1 is a list of 
families and described species of arachnids recorded from 
Burmese amber, updated from Ross (2017). Unless otherwise 
stated, all specimens illustrated here are held in the collections 
of the College of Life Sciences, Capital Normal University, 
Beijing. 

Order Acariformes Zaehvatkin, 1952 

While a great many mites are known from Burmese amber 
(e.g., listed by Kartsev & Makarova in Rasnitsyn & Ross 
2000, and Rasnitsyn et al. 2016) (Figs. 2B,C), only two have 
been described in the literature: Cheyletus burmiticus Cock¬ 
erell, 1917b, and Protoresinacarus brevipedis Khaustov & 
Poinar, 2010. Cheyletus burmiticus was placed in the modern 
family Cheyletidae Leach, 1815, which also contains fossil 
mites from the Eocene Baltic amber (Koch & Berendt 1854) 
and Green River (Bradley 1931) deposits. Cheyletidae Leach, 
1815 is a large family of mites belonging to the Parasitengona 
Oudemans, 1909; they are mostly free-living predators but 
some are permanent ectoparasites of small mammals and birds 
at the present day. Regarding C. burmiticus , Bochkov & 
Sidorchuk (2016) concluded that it is a heteromorphic male of 
a free-living cheyletid. 

Protoresinacarus brevipedis was placed in the extant, 
previously monotypic family Resinaearidae Mahunka, 1975 
(cohort Heterostigmatina Berlese, 1899, superfamily Pyemo- 
toidea Oudemans, 1937) by Khaustov & Poinar (2010). The 
specimens occur adjacent to a mantispid neuropteran, 
Doratomantispa burmanica Poinar, 2011 (in Poinar & Buckley 
2011), from which the authors concluded that the mites were 
phoretic. 

A great many specimens of aeariform mites in Burmese 
amber are undescribed and available for study. A list of 
identified families was provided by Sidorchuk in the supple¬ 
mentary information of the paper by Rasnitsyn et al. (2016). 

Order Amblypygi There!!, 1882 

The first Burmese amber amblypygid to be described was 
Kronocharon prendinii Engel & Grimaldi, 2014. Two addition¬ 
al speeies were described by Wunderlich (2015a): K. engeli 
Wunderlich, 2015 and K . longicalcaris Wunderlich, 2015. 
Interestingly, the holotype of K. prendinii is an adult female 
preserved with three nymphs in the same piece of amber, 
inferring the possible antiquity of maternal care in these 
animals. An undescribed specimen of Kronocharon is illustrat¬ 
ed here (Fig. 3). Fossil amblypygids are known from the 
Carboniferous of Europe and North America, the Cretaceous 
(Dunlop & Martill 2002), and Cenozoic ambers (Dunlop et al. 
2017). These nocturnal animals inhabit crevices in bark, under 
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Table 1.—List of families and described species of arachnids 
recorded from Burmese amber. Data mainly from Ross (2017), 
updated. Note: some of these determinations are erroneous; sec text 
for details. 

Arachnida (12 orders, 87 families, 123 genera, 213 species) 
Acariformes (15 families, 2 genera, 2 species) 

Anystidae 

Archaeorchestidae 

Bdcllidac 

Caeeulidae 

Cheyietidac 

Cheyletns bnrmiticns Cockerell, 1917b 
Enantioppiidae? 

Eremaeidae 
Erythraeidae 
Eupodidae 
Gymnodameidac 
M alaconothridae? 

Neoliodidac 

Oribatellidac 

Oribotritiidae? 

Resinacaridae 

Protoresincicarus brevipedis Khaustov & Poinar, 2010 
Tuekercllidae 

Amblypygi (1 genus, 3 species) 

Family incertae sedis 
Kronocharon engeli Wunderlich, 2015a 
Kronocharon Iongicalcaris Wunderlich, 2015a 
Kronocharon prendinii Engel & Grimaldi, 2014 
Araneae (38 families, 93 genera, 165 species) 

Archaeidac 

Burmesarchaea alissa Wunderlich, 2017b 
Bnrmesarchaea caudata Wunderlich, 2017b 
Burmesarchaea crassicaput Wunderlich, 2017b 
Bnrmesarchaea crassichaelae Wunderlich, 2017b 
Burmesarchaea gibber Wunderlieh, 2017b 
Bnrmesarchaea gibberoides Wunderlich, 2017b 
Bnrmesarchaea grimaldii (Penney, 2003a) 

Burmesarchaea longicoIJum Wunderlich, 2017b 
Burmesarchaea longissipes Wunderlich, 2015b 
Burmesarchaea piJosus Wunderlich, 2015b 
Bnrmesarchaea propinqua Wunderlich, 2017b 
Bnrmesarchaea psendogibber Wunderlich, 2017b 
Bnrmesarchaea pnstulata Wunderlich, 2017b 
Bnrmesarchaea quadrat a Wunderlich, 2017b 
Burmesarchaea speciosus Wunderlieh, 2008b 
Eomysmauchenius dubius Wunderlich, 2017b 
Eomysmauchenius septentrionalis Wunderlich, 2008b 
Filiaucheniiis pancidentatns Wunderlich, 2008b 
Planarchaea kopp Wunderlich, 2015b 
Planarchaea obJonga Wunderlich, 2017b 
Planarchaea ovata Wunderlich, 2017b 
fBurmadictynidae 

Burmadictyna clava Wunderlich, 2015b 
Burmadictyna excavata Wunderlich, 2015b 
Burmadictyna pectin Wunderlich, 2008b 
Burmadictyna post copula Wunderlich, 2017b 
Eodeinopis longipes Wunderlich, 2017b 
fBurmascutidae 

Burmascntum aenigma Wunderlich, 2008b 
tBurmathelidae 

Bnrmathele biseriata Wunderlich, 2017b 
Corinnidae? 
fCretaceothelidac 

Cretaceothele lata Wunderlich, 2015b 


Table 1.—Continued. 


Deinopidae 

Deinopedes tranquiUus Wunderlieh, 2017b 
Dipluridae 

Cethegoides patricki Wunderlich, 2017b 
Phyxioschemoides collembola Wunderlich, 2015b 
fEopsiiodercidae 

Eopsiloderces loxosceloides Wunderlich, 2008b 
Eopsiloderces serenitas Wunderlich, 2015b 
Loxoderces curvatus Wunderlieh, 2017b 
Loxoderces longicymbium Wunderlich, 2017b 
Loxoderces rectus Wunderlich, 2017b 
Praepholcns hnberi Wunderlich, 2017b 
fFossilcalcaridae 

Fossilcalcar praeteritns Wunderlich, 2015b 
Hersiliidae 

Burmesiohi cretacea Wunderlich, 2011 
Bunnesiola daviesi Wunderlich, 2015b 
Spinasilia dissolnta Wunderlich, 2015b 
Hexatnelidae 

Alioatrax incertns Wunderlich, 2017b 
fLagonomegopidae 

Albibnrmops annulipes Wunderlich, 2017b 
Archaelagonops propinqnus Wunderlich, 2015b 
Archaelagonops salticoides Wunderlich, 2012b 
Archaelagonops scorswn Wunderlich, 2015b 
Bnrlagonomegops eskovi Penney, 2005 
Cymbiolaganops cvmbiocalcar Wunderlich, 2015b 
Lagonobnrmops plnmosus Wunderlich, 2012b 
?Lagonomegops tuber Wunderlich, 2015b 
Lineaburmops beigeli Wunderlich, 2015b 
Lineaburmops hirsutipes Wunderlieh, 2015b 
Myanlagonops gracilipes Wunderlich, 2012b 
Parviburmops brevipalpus Wunderlich, 2015b 
?Pcirviburmops bigibber Wunderlich, 2017b 
?Paxillomegops brevipes Wunderlich, 2015b 
?Paxillomegops comntus Wunderlich, 2017b 
Paxillomegops longipes Wunderlich, 2015b 
Pictnrmegops signatus Wunderlich, 2015b 
Phmimegops parvus Wunderlich, 2017b 
Lcptonetidae 

Palaeoleptoneta calcar Wunderlich, 2012b 
Palaeoleptoneta crus Wunderlich, 2017b 
f Micropalpimanidae 

Micropalpimanns poinari Wunderlich, 2008b 
f Mongolarachnidae 

Longissipalpus cochlea Wunderlich, 2017b 
Longissipalpns magtms Wunderlich, 2015b 
Longissipalpus maior Wunderlich, 2015b 
Longissipalpns minor Wunderlich, 2015b 
Pedipaiparaneus seldeni Wunderlich, 2015b 
Mysmenidae? 

Nephilidae? 

‘Nephild burmanica (Poinar & Buckley, 2012) 
Oecobiidac 

Retrooecobins chomskyi Wunderlich, 2015b 
Retrooecobins comexns Wunderlich, 2015b 
Zamilia aculeopectens Wunderlich, 2015b 
Zainilia antecessor Wundcriich, 2008b 
Zamilia quattnonnammillae Wunderlich, 2015b 
Oonopidae 

Bunnorchestina acuminata Wundcriich, 2017b 
Bnrmorchestina biangnlata Wundcriich, 2017b 
Bunnorchestina plana Wunderlich, 2017b 
Bunnorchestina pnlcher Wunderlich, 2008b 
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Tabic 1.-—Continued. 


Burmor chest ilia pulcheroides Wunderlich, 2017b 
Burmorchestina tnberosa Wunderlich, 2017b 
Palpimanidae 
tParvithelidae 

Parvithele nmelleri Wunderlich, 2017b 
Parvithele spinipes Wunderlich, 2017b 
Pulviliothele hanpti Wunderlich, 2017b 
fPholcochyroceridae 

Antotomiana hirsutipes Wunderlich, 2015b 
Pholcochyrocer altipecten Wunderlieh, 2017b 
IPholcochyrocer baculum Wunderlich, 2012b 
Pholcochyrocer gnttnlaeque Wunderlich, 2008b 
Pholcochyrocer pec ten Wunderlich, 2012b 
Spinicreber antiquus Wunderlich, 2015b 
Spinipalpus veins Wunderlich, 2015b 
tPlumorsolidae 

Burmorsolus nonplwnosus Wunderlich, 2015b 
Pseudorsolus crassus Wunderlich, 2015b 
fPraearancidae 

Praearanens brnckschi Wunderlich, 2017b 
tPraetcrleptonetidac 

Biapophyses beate Wunderlich, 2015b 
Crassitibia longispina Wunderlich, 2015b 
Crassitibia tenuimana Wunderlich, 2015b 
Curvitibia enrima Wunderlich, 2015b 
Groehnianus bnrmensis Wunderlich, 2015b 
Hypotheridiosoma falcata Wunderlich, 2015b 
Hypotheridiosoma paracymbium Wunderlich, 2012b 
Palaeohygropoda myanmarensis Penney, 2004a 
Parvispina tibialis (Wunderlich, 2011) 
Praeterleptoneta spinipes Wunderlich, 2008b 
Spinipalpitibia maior Wunderlich, 2015b 
Psilodcrcidac 

Aculeatosonm pyritmntatio Wunderlich, 2017b 
Leclercera ellenbergeri Wunderlich, 2015b 
Leclercera longissipes Wunderlich, 2012b 
Leclercera sexaculeata Wunderlich, 2015b 
Leclercera spicnla Wunderlich, 2012b 
Priscaleclercera paucispina Wunderlich, 2017b 
Priscaleclercera brevispina Wunderlich, 2017b 
Proterpsiloderces longisetae Wunderlich, 2015b 
? Psiloderces filiform is Wunderlich, 2012b 
Scgcstriidae 

Denticulsegestria rngosa Wunderlich, 2015b 
Myansegestria caederens Wunderlich, 2015b 
Mvansegestria eng in Wunderlich, 2015b 
Parvosegestria longitibialis Wunderlich, 2015b 
Parvosegestria obscura Wunderlich, 2015b 
Parvosegestria pintgn Wunderlich, 2015b 
Parvosegestria triplex Wunderlich, 2015b 
Sparassidae? 
tSpatiatoridac 

Spatiator putescens Wunderlich, 2015b 
Tclcmidae 

ITelemophila crassifemoralis Wunderlich, 2017b 
Tctrablcmmidae 

Bicornoculus levis Wunderlich, 2015b 
Brignoliblemma bizarre Wunderlich, 2017b 
Brignoliblemnui nala Wunderlich, 2017b 
Brignoliblemma paranala Wunderlich, 2017b 
Cymbioblemma comiger Wunderlich, 2017b 
Electroblemma bifida Sclden, Zhang & Ren, 2016c 
?Eoganwsomorpha clara Wunderlieh, 2015b 
Eogamasomorpha hamata Wunderlich, 2017b 


Table 1.—Continued. 

?Eogamasomorpha unicornis Wunderlich, 2017b 
Eogamasomorpha mibila Wunderlich, 2008b 
Eoscaphiella ohlhoffi Wunderlich, 2011 
Furcembolus andersoni Wunderlich, 2008b 
Furcembolus crassitibia Wunderlich, 2017b 
Furcembolus grossa Wunderlich, 2017b 
Furcembolus longior Wunderlich, 2017b 
Longissithorax myanmarensis Wunderlich, 2017b 
Longithorax furca Wunderlich, 2017b 
Palpalpaculla pulcher Wunderlich, 2017b 
Praeterpacnlla armatnra Wunderlich, 2015b 
Praeterpaculla biacuta Wunderlieh, 2015b 
Praeterpacnlla dissolata Wunderlich, 2015b 
Praeterpaculla eqnester Wunderlich, 2015b 
Praeterpaculla tnberosa Wunderlich, 2015b 
Saetosoma filiembolus Wunderlich, 2012b 
Uniscutosoma aberrans Wunderlich, 2015b 
Tetragnathidae? 

Thomisidae? 

Theridiosomatidae 

Levinnguis brnckschi Wunderlich, 2012b 
Thcridiidae 

Cretotheridion inopinatum Wunderlich, 2015b 
Uloboridae 

Bicalamistrwn mixtnm Wunderlich, 2015b 
Burmnloborns antefixus Wunderlich, 2015b 
Burmuloborus parvus Wunderlich, 2008b 
?Burmnloborns prolongatus Wunderlich, 2015b 
Furculoborus patellaris Wunderlich, 2017b 
Kachin frnticosus Wunderlich, 2017b 
Kachin frnticosoides Wunderlich, 2017b 
Microuloborus birmanicus Wunderlich, 2015b 
Oculnloborus curvatns Wunderlich, 2012b 
Palaeomiagrammopes vesica Wunderlich, 2008b 
Paramiagrammopes cretacens Wunderlich, 2008b 
Paramiagrammopes longiclypeus Wunderlich, 2015b 
Paramiagrammopes patellidens Wunderlich, 2015b 
Propterkachin magnooculus Wunderlich, 2017b 
fVctiatoridae 

Pekkachilus vesica Wunderlich, 2017b 
Vetiator gracilipes Wunderlich, 2015b 
Opilioncs (3 families, 3 genera, 3 species) 

Epedanidae 

Petrobunoides sharmai Selden, Dunlop, Giribet, Zhang 
& Ren, 2016 
tHalithersidae 

Halitherses grimaldii Giribet & Dunlop, 2005 
Stylocellidae 

Palaeosiro burmanicum Poinar, 2008 
Palpigradi (1 family, 1 genus, 1 species) 

Eukoeneniidae 

Electrokoenenia yaksha Engel & Huang, 2016 
Parasitiformes (4 families, 4 genera, 4 species) 

Argasidae 
Ixodidae 
Amblyomma sp. 

Amblyomma binnitum Chitimia-Dobler et ah, 2017 
Complnriscutula vetulum Poinar & Buckley, 2008 
Cornupalpatum burmanicum Poinar & Brown, 2003 
Opilioacaridac 

lOpilioacarns groehni Dunlop & Oliveira Bcrnardi, 2014 
Polyaspididae 

Pscudoscorpiones (4 families, 3 genera, 3 speeies) 
Chciridiidae 
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Table 1.—Continued. 


Eleclrobisium acutum Cockerell, 1917a 
Chernetidae 
Feaellidae 

Proiofeaella peetevsae Henderickx, 2016 
Garypinidae 

Amblyolpium hurmiticum (Cockerell, 1920) 

Ricinulei (4 families, 4 genera, 7 species) 
fHirsutisomatidae 

Hirsutisoma acutiformis Wunderlich, 2017b 
Hirsutisoma hnickschi Wunderlich, 2017b 
Hirsutisoma denticulata Wunderlich, 2017b 
fMonooculricinuleidae 

Monooculricinuleus incisus Wunderlich, 2017b 
Monooculricinuleus semiglobolus Wunderlich, 2017b 
tPoliocheridae 

IPoliochera cretacea Wunderlich, 2012b 
fPrimodcinuleidae 

Primoricinuleus pugio Wunderlich, 2015b 
Schizomida 

Scorpiones (7 families, 9 genera, 22 species) 

Buthidae 

Archaeoancmteraides maderai Lourengo, 2016 in Lourengo & 
Velten (2016b) 

Chaerilidae 

Electrochaerilus buckleyi Santiago-Blay, Fet, Solegrad & 
Anderson, 2004 
tChaerilobuthidae 

Chderilobuthus birmanicus Lourengo, 2015f 
Chaerilobuthus bruckschi Lourengo, 2015f 
Chaerilobuthus complexus Lourengo & Reigel, 2011 
Chaerilobuthus enigmaticus Lourengo, 2015d 
Chaerilobuthus gigantosternum Lourengo, 2016a 
Chaerilobuthus longiaculeus Lourengo, 2013 
Chaerilobuthus schwarzi Lourengo, 2015 in Lourengo & Velten 
(2015) 

Chaerilobuthus serratus Lourengo, 2016a 
tPalaeoburmesebuthidae 
Betaburmesebuthus bellus Lourengo, 2016b 
Betaburmesebuthus bidentatus Lourengo, 2015c 
Betaburmesebuthus fleissneri Lourengo, 2016 in Lourengo & 
Velten (2016) 

Betaburmesebuthus kobberti Lourengo, 2015 Lourengo & Beigel 
(2015) 

Betaburmesebuthus larafleissnerae Lourengo, 2016 in Lourengo 
& Velten (2016c) 

Betaburmesebuthus muelleri Lourengo, 2015c 
Palaeoburmesebuthus grimaldii Lourengo, 2002 
Palaeoburmesebuthus ohlhoffi Lourengo, 2015f 
fPalaeoeuscorpiidae 

Archaeoscorpius cretacicus Lourengo, 2015e 
Burmesescorpiops groehni Lourengo, 2016a 
tPalaeotrilineatidae 

Palaeotrilineatus ellenbergeri Lourengo, 2012 
tSucinoiourencoidae 
Sucinlourencous adrianae Rossi, 2015 
Solifugae (1 genus, 1 species) 

Family incertae sedis 

Cushingia ellenbergeri Dunlop, Bird, Brookhart & Bechiy, 2015 
Thelyphonida (1 family, 2 genera, 2 species) 

Thelyphonidae 

Mesothelyphonus parvus Cai & Huang, 2016 
Family incertae sedis 

Burmathelyphonia prima Wunderlich, 2015a 



Figure 3.—Undescribed specimen of the amblypygid Kronocharon 
Engel & Grimaldi, 2014, scale bar = 1 mm. 


stones, and in caves, generally in humid tropical and 
subtropical regions of the world. 

Order Araneae Clerck, 1757 

By far the largest number of arachnids recorded in Burmese 
amber belong to this order (some 165 described species in 93 
genera), mainly due to the work of Wunderlich (2008a,b, 
2011a, 2012b, 2015b, 2017b). The first spiders described from 
Burmese amber, however, were by Penney (2003a, 2004a, 
2005, 2006a). Of the 38 spider families found in the amber, 16 
are extinct. The first Mesozoic member of the primitive 
suborder Mesotheiae Pocock, 1892 was described by Wun¬ 
derlich (2015b) as Cretaceothele lata Wunderlich, 2015b (Fig. 
4B). Later, Wunderlich (2017b) described three new genera, 
including the first adult males, and placed the Cretaceous 
mesotheles in three new extinct families: Burmathelidae 
Wunderlich, 2017b (Fig. 4A), Cretaceothelidae Wunderlich, 
2017b, and Parvithelidae Wunderlich, 2017b. Mesotheles are 
known today only from south-east Asia, including China and 
Japan, but are known from the Euramerican region which was 
tropical in the Carboniferous and Permian periods (Dunlop et 
al 2017). 

A number of mygalomorphs are known in Burmese amber, 
including members of Hexathelidae Simon, 1892, Atypidae 
Thorell, 1870, Dipluridae Simon, 1889 (Fig. 4C), and the 
extinct Fossilcalcaridae Wunderlich, 2015b, They are repre- 
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Figure 4.—Mesothele, mygalomorph and haplogyne Araneae in Burmese amber. A. Mesothcle spider (possibly Burmathele Wunderlich, 
2017), dorsal view; B. Mesothele spider (possibly Cretaceothele Wunderlich, 2015), dorsal view; C. Mygalomorph spider (Dipluridae?); D. 
Ochyroceratid spider. 


sented predominantly by adult males (no females but some 
juveniles and exuviae), presumably because adult males leave 
their retreats to search for females. 

Among araneomorph spiders, the haplogynes are well 
represented in the Burmese amber biota, with some 88 species 
in 45 genera. Four extinct families of haplogynes erected by 
Wunderlich are known exclusively from Burmese amber: 
Praeterleptonetidae Wunderlich, 2008b, Pholcochyroceridae 
Wunderlich, 2008b, Eopsilodercidae Wunderlich, 2008b, and 
Plumorsolidae Wunderlich, 2008b. As has been mentioned 
elsewhere (Selden & Penney 2010), Wunderlich’s fossil families 
are generally diagnosed by unclear characters or combinations 
of characters of related families; they have never been tested 
cladistically, and the plethora of new names which result from 
inadequate description serves to muddle rather than elucidate 
relationships of these fossil spiders. Mongolarachnidae Selden, 
Shi & Ren, 2013 was established for a Jurassic genus of 
possibly orb weavers from China; Wunderlieh (2015b, 2017b) 


added two new genera and five species from Burmese amber to 
this family, which he (Wunderlich 2015b) also moved to the 
Haplogynae. Among living haplogynes, members of Ochyr- 
oceratidae Fage, 1912 (including Psilodercidae Deeleman- 
Rheinhold, 1995; Fig. 4D), Tetrablemmidae O. Pickard- 
Cambridge, 1873, Oonopidae Simon, 1890, and Segestriidae 
Simon, 1893 are well represented (Figs. 5A,C,D). Ochyrocer- 
atids and tetrablemmids are exclusively tropical/subtropical 
families, oonopids are most diverse in the tropics, while 
segestriids are cosmopolitan in range. 

Among the 33 araneomorph families reported in Burmese 
amber, 13 are extinct. Mieropalpimanidae Wunderlich, 2008b, 
Burmascutidae Wunderlich, 2008b, Burmadictynidae Wun¬ 
derlich, 2017b, and Vetiatoridae Wunderlich, 2017b were 
erected for a few Cretaceous amber forms. Lagonomegopidae 
Eskov & Wunderlich, 1994 is a large family of spiders only 
known from Cretaceous ambers. Its name derives from its 
most characteristic feature: two large eyes on the anterolateral 
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Figure 5.—Haplogye and entelegyne Araneae in Burmese amber. A. Segestriid; B. Lagonomegopid; C. Tctrablemmid Electroblemma bifida 
Selden, Zhang & Ren, 2016c, holotype, dorsal view; D. Electroblemma bifida , paralype, dorsolateral view. 


flanks of the carapace, a character unknown in any other fossil 
or extant spider family. Eighteen species in 11 genera are 
known from Burmese amber (Wunderlich 2015b, 2017b) (Fig. 
5B). Spatiatoridae Petrunkeviteh, 1942 is a family erected for a 
Baltie amber genus, to which Wunderlich (2006, 2008a, 2011b) 
added further Baltic species and two from Burmese amber 
(Wunderlieh 2015b). Wunderlich (2017b) erected a new 
family, Vetiatoridae, to accommodate Vetiator Wunderlich, 
2015b, formerly included in Spatiatoridae, and a new genus, 
Pekkachilus Wunderlich, 2017b. A large number of Burmese 
amber entelegynes belong to the superfamily Palpimanoidea 
(sensu Wood et al. 2012). In addition to species in the 
Micropalpimanidae, Lagonomegopidae and Spatiatoridae 
already mentioned, there are 23 species in the extant family 
Archaeidae C.L. Koch & Berendt, 1854 (which, incidentally, 
was first described from fossils in Baltic amber). Palpimanoids 
are relatively common and diverse in the Mesozoic compared 
to the present day, with species known from the Jurassic and 
Cretaceous periods, as well as Cenozoic deposits. 


Oecobiidae Blackwall, 1862 and Hersiliidae Thorell, 1870 
are represented in the Burmese amber by five and three 
species, respectively. Members of both of these families are 
ground, rock and bark dwellers. Among cribellate orb weavers 
in Burmese amber, there are five described species in 
Wunderlich’s (2017b) extinct family Burmadictynidae, 14 in 
the extant Uloboridae Thorell, 1869, and the possible deinopid 
Deinopedes tranquillus Wunderlich, 2017. Like palpimanoids, 
cribellate orb weavers are relatively common and diverse 
among Mesozoic spiders, with species known from the 
Jurassic as well as the Cretaceous and Cenozoic. 

There are a few, mainly doubtful, records of araneoids 
from Burmese amber. Wunderlich (2008b:644) recorded a 
juvenile “Araneoidea fam. indet.”. Wunderlich (2015b) 
described a supposed theridiid, Cretotheridion inopinatum 
Wunderlich, 2015, in a new subfamily, Cretotheridiinae 
Wunderlich. 2015, distinguished from all other theridiids by 
the laek of a theridioid tarsal comb of serrate bristles (a 
synapomorphy for Theridiidae Sundevall, 1833 + Nestieidae 
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Simon, 1894: Griswold et al. 1998) and the lack of a 
prosomal-opisthosomal stridulatory organ (common in 
theridiids). One member of the Theridiosomatidae Simon, 
1881, Leviunguis bruckschi Wunderlich, 2012, has been 
described from Burmese amber, though many more species 
await description according to Wunderlich (2017b), and this 
family is also known from other Cretaceous deposits (Selden 
2010; Penney 2014). Finally, Geratonephila burmanica Poinar 
in Poinar & Buekley, 2012 was described by Poinar & 
Buckley (2012) as a member of the Nephilidae Simon, 1894 
(recently returned to Araneidae Simon, 1895 by Dimitrov et 
al. 2017). Poinar & Buckley (2012) proposed that this was the 
first evidenee of sociality among spiders in the fossil reeord 
because there are two specimens which they considered were 
conspecifics. Penney (2013) considered that, while their 
description of the holotype as a nephiline was correct, the 
evidence of sociality was unproven (see also reply by Poinar 
& Buckley 2013). Wunderlich (2015b) synonymized Gerato - 
nephila with Recent Nephila Leach, 1815, agreed with the 
comments of Penney (2013) that there was no evidence that 
the two specimens were conspecific, nor that it showed 
sociality. From his long experience of working with Burmese 
amber, during which time he had never seen a nephiline in the 
deposit, Wunderlich (2015b) considered that the amber was 
more likely from the Dominican Republic, of Miocene age, in 
which deposit Nephila is quite common, and suggested it 
might belong to Nephila tenuis Wunderlich, 1986. 

The RTA clade (Dionycha, Lycosoidea, Amaurobioidea, 
Dictynoidea: Sierwald 1990; Coddington & Levi 1991), is 
known from the Mesozoic only from questionable records, 
including some in Burmese amber, although its roots likely 
extend back to that era (Dimitrov et al. 2017). For example, 
the questionable juvenile thomisid listed in Rasnitsyn & Ross 
(2000) is more likely to be a lagonomegopid. Wunderlich 
2008b: 652) described a molted skin as “Araneae indet. (RTA- 
clade?)” and, in the same article, several questionable 
Dictynidae O. Pickard-Cambridge, 1871. Wunderlich (2017b) 
added another doubtful member of the RTA clade from an 
immature male in Burmese amber. It is likely that this 
enormous group of spiders did not radiate until late in the 
Mesozoic, and many of its constituent families (e.g., Thomi- 
sidae Sundevall, 1833, Salticidae Blackwall, 1841) did not 
appear until the Cenozoic. 

Order Opiliones Sundevall, 1833 

Three genera and species of harvestman have been described 
from Burmese amber, yet many more are now available for 
study. Halitherses grimaldii Giribet & Dunlop, 2005 (Figs. 
6A,C,D) was the first Mesozoic harvestman to be accurately 
described and named (previously recorded examples, not in 
amber, are either misidentified non-arachnids, or so poorly 
preserved as to be identifiable only as Opiliones). Halitherses 
was placed by Sharma & Giribet (2014) in Nemastomatidae 
Simon, 1879 (in the suborder Dyspnoi Hansen & Sorensen, 
1904), but was later moved in its own extinct family, 
Halithersidae Dunlop, Selden & Giribet, 2016 following the 
discovery of a beautifully preserved penis (Dunlop et al. 2016) 
(Fig. 6C.D). Shear & Warfel (2016) have suggested that this 
family may belong within the superfamily Acropsopilionoidea 
Roewer, 1923. 


Palaeosiro burmanicum Poinar, 2008 was the first Mesozoic 
record of the suborder Cyphophthalmi, and also the oldest 
record of the group; the oldest records prior to this are in 
Eocene Baltic and Bitterfeld ambers and were placed in the 
modern genus Siro Latreille, 1796 (Dunlop & Giribet 2003; 
Dunlop & Mitov 2011). Palaeosiro was originally placed in the 
European/North American family Sironidae before being 
transferred to the Southeast Asian family Stylocellidae by 
Giribet et al. (2012). 

Petrobunoides sharmai Selden et al., 2016a (Figs. 6E,F) 
was described as the oldest member of the suborder 
Laniatores Thoreil, 1876, and its first Mesozoic record; 
younger laniatoreans are known from Eocene Baltic and 
Miocene Dominican ambers (Cokendolpher & Poinar 1992; 
Ubick & Dunlop 2005). Selden et al. (2016a) placed 
Petrobunoides in the extant family Epedanidae Sorensen, 
1886, which occurs today exclusively in south-east Asia, with 
a few species reaching as far north as Nepal and southern 
China (Kury 2007). Several additional Laniatores species are 
known from Burmese amber (Fig. 6B), which await formal 
description. 

Order Palpigradi Thoreil, 1888 

Fossil palpigrades are extremely rare. Older references 
mentioned Sternarthron zitteli Haase, 1890 from the Altmuhl- 
tal Formation (Solnhofen Limestone) of southern Germany, 
but this has been shown to be an insect nymph (Delclos et al. 
2008). Apart from the Burmese specimen mentioned below, 
the only other fossil palpigrade is Paleokoenenia mordax 
Rowland & Sissom, 1980, from the Pliocene Onyx Marble 
Formation (a cave deposit) of Arizona. Hence, the discovery 
of a fossil palpigrade in Burmese amber extended the fossil 
record of the group by some 95 million years. Electrokoenenia 
yaksha Engel & Huang in Engel et al. 2016 (Fig. 7A, B) was 
placed in the family Eukoeneniidae Petrunkevitch, 1955, the 
larger of the two extant families (4 genera, 85 named species; 
Giribet et al. 2014). 

Order Parasitiformes Reuter, 1909 

The Parasitiformes is the smaller of the two mite orders, and 
only 16 fossil species have been described (Dunlop et al. 2017), 
from strata of Cretaceous to Quaternary age. Of these, four 
are from the Burmese amber. lOpilioacarus groehni Dunlop & 
Bernardi, 2014 is the oldest record of the suborder Opilioa- 
carida Zachvatkin, 1952 (Fig. 7C), one of the most primitive 
aearine groups, whose members resemble tiny harvestmen. It 
was the third fossil opilioacarid to be described, others being 
known from Eocene Baltic amber (Dunlop et al. 2004, 2010). 

A larval tick, Amblyomma sp., was identified by Klompen 
(in Grimaldi et al. 2002) and, most recently, a new species of 
Amblyomma has been described (Chitimia-Dobler et al. 2017). 
Two more larval ticks were described from the amber: 
Cornupalpatum burmanicum Poinar & Brown, 2003 and 
Compluriscutata vetulum Poinar & Buckley, 2008. All of these 
specimens belong to the modern family of hard ticks Ixodidae 
Koch, 1844 (suborder Ixodida Leach, 1815). Poinar (2015) has 
described patches of Rickettsia-like cells from the body cavity 
of the larval tick Cornupalpatum burmanicum . 
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Figure 6.—Opiliones in Burmese amber. A. Halitherses grimaldii Giribet & Dunlop, 2005 in an amber cabochon; B. Undescribed Laniatorcs; 
C. Halitherses grimaldii side view of body; D. Halitherses grimaldii detail of extended penis (see Dunlop et al. 2016); E. The oldest described 
Laniatores, Petrobimoides sharmai Seldcn et al., 2016a, holotype, dorsal view; F. Petrobunoides shannai , left frontal view, showing chelicerae, 
pedipalps, and parts of legs I and II. 


Order Pseudoscorpiones Latreille, 1817 

Two pseudoscorpions from Burmese amber were described 
early in the twentieth century by Cockerell (1917a, 1920): 
Electrobisium acutum Cockerell, 1917a and Amhlyolpium 
burmiticum (Cockerell, 1920). Electrobisium was placed in 
the extant Neobisiidae Chamberlin, 1930 by Cockerell 
(1917a), but Judson (1997, 2000) moved it to another extant 
family, Cheiridiidae Hansen, 1894. Amhlyolpium burmiticum , 
originally placed in the extant genus Garypus L. Koch, 1873, 
was placed in another extant genus, Amhlyolpium Simon, 
1898, in the extant family Garypinidae Daday, 1889. 

More recently, a third species was described: Protofeaella 
peetersae Henderickx in Henderickx & Boone, 2016. Hender- 
ickx & Boone (2016) placed this species in Feaellidae Ellingsen, 


1906, pointing out that the superfamily Feaelloidea Ellingsen, 
1906 constitutes the most primitive group within the pseudo- 
scorpions, according to the study of Murienne et al. (2008). 
Judson (2017) studied an additional adult male of Protofeaella 
and considered it to be most likely a stem-group feaellid. 

Judson (2000) mentioned the presence of fragmentary 
specimens of Chthonioidea and Cheliferoidea in the material 
housed in the BMNH. Many more pseudoscorpion specimens 
from Burmese amber (Fig. 8) are undergoing study at present, 
so a much greater diversity of this order is to be expected in 
the near future. 

Order Ricinulei Thorell, 1876 

Ricinulei is a small order of arachnids with extremely thick 
cuticle which live in tropical forests and caves. The first 
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Figure 7.—Palpigradi and Parasitiformes in Burmese amber. A. 
Oldest known palpigradc, Electvokoenenici vaksha Engel & Huang, 
2016, holotype, dorsal view; B. Same, ventral view. Specimen in the 
collection of the Nanjing Institute of Geology and Palaeontology, 
Chinese Academy of Sciences, Nanjing, China. C. Parasitiformes: 
Opilioaearida. 

species ever described was a fossil, mistaken for a beetle: 
Curculioides ansticii Buckland, 1837. Ricinulei occur today 
only in Central America and the Caribbean region (including 
Texas caves), and in West Africa. Until recently, fossil 
Ricinulei were known only from the Carboniferous. Wun¬ 
derlich (2012a) described the first Mesozoic ricinuleid 
specimens as Ricinulei indet. and IPoliochera cretacea 
Wunderlich, 2012a (Fig. 9C). Later, Wunderlich (2015a) 
described another new genus and species as Primoricinuleus 
pugio Wunderlich, 2015a (Figs. 9A, B). Both of these 
Burmese amber species were known only from nymphs. 
Wunderlich (2015a) rearranged the higher classification of 
Ricinulei to accommodate unusual aspects of Primoricinu¬ 
leus, which lacks visible opisthosomal segmentation and 
bears a reduced or absent fixed finger on the pedipalp. In 
Wunderlich’s (2015a) scheme, all ricinuleids, living and 
extinct, would be in one suborder: Posteriorricinulei Wun¬ 
derlich, 2015a, except for Primoricinuleus , for which the new 



Figure 8.—Pseudoscorpioncs in Burmese amber. A. Undescribed 
pseudoseorpion (Withiidae?); B, Undescribed pseudoscorpion (Cher- 
netidae?). 


suborder Primoricinulei Wunderlich, 2015a was erected. 
However, examination of the specimen (Wunderlich coll. 
F2635/BU/CJW) indicates that the pedipalp fixed finger is 
present on the right side. Nevertheless, the pedipalp 
morphology is unlike that seen in other ricinuleids, and the 
lack of obvious segmentation (although there are paired 
spots on the ventral surface where sulci would occur in other 
ricinuleids) is unusual, but probably not sufficient to place 
the nymphal specimen in its own suborder. 

Wunderlich (2017a) described five more Burmese amber 
ricinuleids, in two new genera: Hirsutisoma Wunderlich, 2017a 
and Monooculricinuleus Wunderlich, 2017a, for which he also 
created monotypic families. He placed the new families in the 
suborder Primoricinulei on account of the wide sternum, the 
large eyes, absence of a median tarsal claw, and the presence of 
single, long finger on the pedipalp. Hirsutisoma bruckschi 
Wunderlich, 2017b is a complete adult male, showing the 
characteristic sperm transfer modifications of leg 3, and is the 
smallest known adult ricinuleid. Hirsutisoma shows extreme 
hairiness for a ricinuleid, particularly on the dorsal opistho- 
soma. Monooculricinuleus is named for the single pair of eyes 
on a median carapace eye tubercle: an extremely unusual 
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Figure 9.-- Ricinulei in Burmese amber. A. Primoricinuleus pugio Wunderlich, 2015, dorsal view; B. Same, ventral view; C. IPoJiochera 
cretacea Wunderlich, 2012, dorsal view; D. Aggregation of juvenile ricinuleids in a single amber cabochon. 


feature eompared to other ricinuleids. However, in a recent 
communication (Jorg Wunderlich in lift September 19, 2017), 
it appears that Monoocuiricinuleus is really an opilionid, and 
so requires redescription. 

Ricinuleids are unknown today in Asia, so the presence of 
high diversity of this order in Burmese amber is evidence for a 
different, perhaps wider, distribution in the mid-Cretaceous 
than today, and that the present-day ricinuleid fauna is relict 
and impoverished compared to that of the past. Some 
specimens in Burmese amber show aggregations of juveniles 
(Fig. 9D), a phenomenon which has only recently been 
described for extant ricinuleids (Garcia et al. 2015). 

Order Schizomida Petrunkevitch, 1945 

The fossil record of this small group of arachnids is sparse. 
They have been described only from the so-called Onyx 
Marble of Arizona, a cave deposit dated at probably Pliocene 
(c. 2.58-5.33 Ma) (Petrunkevitch 1945; Pierce, 1951), and 
Dominican amber, which is probably Miocene (c. 5-23 Ma) in 
age (Kruger & Dunlop 2010). Wunderlich (2015a) mentioned 
specimens of this order in Burmese amber, and a few dozen 
specimens have been examined in Burmese amber by the 
present authors, but none has yet been formally described. The 
Burmese example figured here (Fig. 10A,) is the oldest record 
of the order, the first record of schizornids from the Mesozoic, 
and it at least doubles the fossil record of the group. 
Schizornids inhabit soils, litter and caves mostly in tropical 
regions. 


Order Scorpiones C.L. Koch, 1851 

To date, 22 species of scorpion in nine genera have been 
described from Burmese amber, mainly by Lourengo and 
colleagues (Lourengo 2002, 2003, 2012, 2013, 2015a,b,c,d,e, 
2016a,b; Lourengo & Beigel 2011, 2015; Lourengo <fe Velten 
2015, 2016a,b,c) and most have been placed in extinct buthoid 
families: Palaeoburmesebuthidae Lourengo, 2015e (7 spp.), 
Chaerilobuthidae Lourengo & Beigel, 2011 (8 spp,), Palae- 
otrilineatidae Lourengo, 2012 (1 sp.), Sucinlourencoidae 
Rossi, 2015 (1 sp.), and one (Archaeoananteroides maderai 
Lourengo, 2016 in Lourengo & Velten 2016b) has been 
assigned tentatively to the extant Buthidae C.L. Koch, 1837. 
The other two specimens have been referred to the Chactoidea 
Pocock, 1893: Electrochaerilus buckleyi Santiago-Blay et al., 
2004, placed by its deseribers in a new subfamily of the extant 
Chaerilidae Pocock, 1893; and Burmesescorpiops groehni 
Lourengo, 2016a, placed in the extinct family Palaeoeuscor- 
piidae Lourengo, 2003. Fig. 10B shows the holotype specimen 
of Betaburmesebutlius bellus Lourengo, 2016b. It was pointed 
out by Dunlop & Penney (2012) that the relationships of the 
Cretaceous fossil scorpions are in need of testing with cladistic 
methods. 

Order Solifugae Sundevall, 1833 

The fossil record of Solifugae is very poor. In the Paleozoic, 
a single, very poorly preserved specimen, Protosolpuga 
carbonaria Petrunkevitch, 1913, from the Carboniferous of 
Illinois, is referable to this order. Two species are known from 
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Figure 10.—Schizomida and Scorpioncs in Burmese amber. A. 
Undcscribcd schizomid specimen, scale bar = 1 mm; B. Scorpion 
Betabunuesebiitlnis beHus Lourengo, 2016; specimen in the collection 
of the Museum of the Geological-Palaeontological Institute Univer¬ 
sity of Hamburg. 



Figure 11.—Solifugae and Thelyphonida in Burmese amber. A. 
Solifugc Cushingia ef. ellenbevgeri Dunlop ct al., 2015, dorsolateral 
view; B. Same, explanatory drawing; bf basifemur, bt basitarsus, pa 
patella, pp pedipalp, tf telofemur, tt telotarsus, ti tibia, tr trochanter, 
legs numbered I IV, scale bar = i mm (from Bartel ct al. 2016); C. 
Undeseribcd specimen of thelyphonid Mesothefyphomis parvus Cai & 
Huang, 2017, with mm scale. 


the Mesozoic: the Burmese amber one mentioned here, and 
one from the Cretaceous Crato Formation of Brazil (Selden & 
Shear 1996). Two species are known from Cenozoic ambers, 
from the Dominican Republic and the Baltic (Poinar & 
Santiago-Blay 1989; Dunlop et al. 2004, respectively). The 
single genus and species described from Burmese amber, 
Cushingia ellenbevgeri Dunlop et al. 2015 (Fig. 11 A, B) was 
not placed in a family, but it appears to have most characters 
in common with the living genus Dinorhax , which is the only 
extant species found in south-east Asia, and one of the few 
solifuges not associated with an arid environment (Dunlop et 
al. 2015; Bartel et al. 2016). Modern solifuges are associated 
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Tabic 2.—Numbers of described species of arachnid orders recorded in Burmese amber compared to other major Cretaceous ambers with 
arachnids. * Schizomida are recorded herein but as yet undescribed. Data mainly from Dunlop ct al. (2017), updated. 


ORDER 

MYANMAR 

LEBANON 

NEW JERSEY 

SPAIN 

CANADA 

FRANCE 

JORDAN 

Acari formes 

2 



10 

2 

1 


Amblypygi 

3 







Araneae 

196 

5 

3 

5 

3 

2 

6 

Opiliones 

3 







Palpigradi 

1 







Parasitiformes 

4 


1 





Pseudoscorpioncs 

3 





1 


Ricinulci 

8 







Schizomida 

* 







Scorpiones 

22 

1 




1 


Solifugae 

1 







Thelyphonida 

2 







TOTAL 

244 

6 

4 

15 

5 

5 

6 


with arid environments, so their occurrence in ambers derived 
from humid forests in the Mesozoic and Cenozoic hints at 
broader habitat tolerances in the past. 

Order Thelyphonida Latreille, 1804 

Fossil thelyphonids preserved in rock are known from seven 
species in the Carboniferous of Europe and North America, 
and one from the Cretaceous of Brazil (Tetlie & Dunlop 2008; 
Selden et al. 2016b; Dunlop et al. 2017). Two genera and 
species of thelyphonid (Fig. 11C) are known from Burmese 
amber: Burmathelyphonia prima Wunderlich, 2015a and 
Mesothelyphonus parvus Cai & Huang, 2017. These are the 
only amber-preserved fossil thelyphonids known, and only the 
second and third species recorded from the Mesozoic. 
Thelyphonids are nocturnal hunters which inhabit tropical 
and subtropical areas of the world today; they are mainly 
found in forests but are also known from arid regions of the 
southern states of the USA. The order is absent from Europe 
and Australia, a single species occurs in Africa, but 
thelyphonids are common in south-east Asia and the 
Americas. 

DISCUSSION 

The first significant point emerging from this survey is that 
all living arachnid orders are found in Burmese amber. All 
arachnid orders in burmite have been formally described with 
exception of the Schizomida, for which this publication is the 
first to be figured. For Schizomida, Parasitiformes and 
Palpigradi, the Burmese amber records are the oldest for the 
group. The most abundant and diverse order recorded from 
Burmese amber is the Araneae, because there is a bias towards 
this group in the works of Wunderlich (2008a,b, 2011a, 2012b, 
2015b, 2017b). However, it is likely that data for the acarine 
orders will surpass those of spiders when more work has been 
done. The diversity of Ricinulci seems extraordinary in 
comparison with the lack of records from other ambers, but 
some of this is erroneous (see above), and it is likely that these 
rarely collected arachnids will turn up elsewhere when more 
material comes to light (see Table 2). Burmese is the also the 
only amber to have produced Palpigradi; this, too, can be 


explained by the sheer numbers of arachnid inclusions 
discovered in the burmite compared with other ambers. 

Second, advancement in our knowledge of mid-Cretaceous 
arachnofaunas is greatly increased by the sheer numbers of 
specimens available, compared with Mesozoic occurrences 
known just a decade ago (Table 2). The abundance of recently 
described arachnid fossils in Burmese amber will provide a 
great deal of data to aid phylogenetic studies. The rapid 
growth in data from the Burmese amber, however, should not 
allow specimens from other Mesozoic ambers, such as New 
Jersey and Canadian, to be forgotten. Other Cretaceous 
ambers with arachnid inclusions exist, although the amber 
from Ethiopia, originally thought to be Cretaceous in age 
(Schmidt et al. 2010) has now been shown to be Cenozoic 
(Coty et al. 2016). Older ambers bearing arachnids come from 
the Lebanon (c. 130 Ma; Penney & Selden 2002; Penney 
2003b; Wunderlich 2008b), Isle of Wight (c. 127 Ma: Selden 
2002), Jordan (c. 125-140 Ma: Kaddumi 2007; Wunderlich 
2008b, 2012b), sites in Burgos, Cantabria and Teruel, Spain (c. 
110 Ma: Alonso et al. 2000; Arillo & Subias 2000, 2002; 
Penney 2006b; Penalver et al. 2007; Najarro et al. 2009; Arillo 
et al. 2009, 2010, 2012, 2016; Saupe et al. 2012), and Charente- 
Maritime, France (c. 101 Ma: Neraudeau et al. 2002, 2008; 
Perrichot et al. 2007; Judson 2009; Judson & M^kol 2009). 
Younger are: New Jersey (c. 92 Ma: Klompen & Grimaldi 
2001; Penney 2002, 2004b; Wunderlich 2011a), Vendee, 
France (c. 90 Ma: Perrichot & Neraudeau 2014; Sidorchuk 
et al. 2015; Neraudeau et al. 2017), Taimyr, Russia (c. 85 Ma: 
Eskov & Wunderlich 1994), Alabama (c. 82 Ma: Bingham et 
al. 2008), and Canada (c. 78 Ma: McAlpine & Martin 1969; 
Schawaller 1991; Poinar et al. 1997; Penney 2004c, 2006a; 
Penney & Selden 2006; McKellar & Wolfe 2010). Strati- 
graphical charts of these arachnid-bearing amber deposits are 
provided in Peris et al. (2016, fig. 3) and Rasnitsyn et al. (2016, 
fig. 1). 

Looking at the species present in the Burmese amber, and 
comparing them with their modern counterparts, it is clear 
that the amber represents a tropical forest environment. For 
example, ricinuleids are unknown outside the tropics, with the 
exception of Texas cavernicole habitats (Gertsch & Mulaik 
1939). Among the spider families represented in Burmese 
amber, Tetrablemmidae and Ochyroceratidae are tropical in 
distribution and typically forest dwellers. Rasnitsyn (1996) 
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considered that the Burmese amber habit could not be tropical 
rainforest because of its lack of social insects (termites, bees, 
and ants). However, termites are known (e.g., Poinar 2009), as 
are eusocial insects (Yamamoto et al. 2016), and many insects 
and other biota found in Burmese amber are today restricted 
to tropical rainforests; e.g., "passaloid" Coleoptera (Boucher et 
al. 2016). Grimaldi & Ross (in press) discussed other biota 
which suggest a tropical rainforest ecosystem, including: 
abundant liverworts, slime molds, ferns, angiosperms with 
tropical characteristics (e.g., leaves with drip tips), and 
onychophorans (Grimaldi et al. 2002; de Sena Oliveira et al. 
2016). Burmese amber represents a unique window onto life in 
a tropical rainforest in the middle of the Cretaceous period, 
within which its abundant and diverse arachnofauna played a 
prominent ecological role. 

ACKNOWLEDGMENTS 

PAS thanks Zhipeng Zhao, Xiaodan Lin, and Chong- 
chuang Deng (CNU, Beijing) for accompanying him to 
Shanghai and Chongqing to visit collections of Burmese 
amber. Diying Huang and Wilson Louren^o kindly gave their 
permission to use the pictures in Figs. 7A,B and 10B, 
respectively; Fig. 11A,B is reproduced from Bartel et al. 
(2016); all other photographs are by PAS. PAS thanks Jason 
Dunlop, Mark Harvey, Joanna M^kol, Andrew Ross, and 
Jorg Wunderlich for discussions. This research is supported by 
the National Natural Scienee Foundation of China (No. 
31672323, 41688103, 31230065), and Program for Changjiang 
Scholars and Innovative Research Team in University 
(17R75). 

LITERATURE CITED 

Alonso, J., A. Arillo, E. Barron, J.C. Corral, J.O. Grimalt, J.F. 
Lopez, et al. 2000. A new fossil resin with biological inclusions in 
Lower Cretaceous deposits from Alava (northern Spain, Basquc- 
Cantabrian Basin). Journal of Paleontology 74:158-178. 

Arillo, A. & L.S. Subias. 2000. A new fossil oribatid mite, 
Arachaeorchestes tningnezae n. gen. n. sp. from Spanish Lower 
Cretaceous amber. Mitlcilungen aus dem Geologisch- 
Palaontologischcn Institut dcr Universitat Hamburg 84:231 236. 
Arillo, A. & L.S. Subias. 2002. Second fossil oribatid mite from the 
Spanish Lower Cretaceous amber. Enpterotegaens bitrcmslawella- 
tus n. sp. (Acariformcs, Oribatida, Cephcidae). Acarologia 42:403- 
406. 

Arillo, A., L.S. Subias & A. Sanchez-Garcfa. 2016. New species of 
fossil oribatid mites (Acariformcs, Oribatida), from the Lower 
Cretaceous amber of Spain. Cretaceous Research 63:68 76. 

Arillo, A., L.S. Subias & U. Shtanchacva. 2009. A new fossil species 
of oribatid mite, Ametroproctns valeriae sp. nov. (Acariformcs, 
Oribatida, Amctroproctidae), from the Lower Cretaceous amber 
of San Just, Terucl Province, Spain. Cretaceous Research 30:322 
324. 

Arillo, A., L.S. Subias & U. Shtanchacva. 2010. A new genus and 
species of oribatid mile, Cretaceobodes martinezae gen. et sp. nov. 
from the Lower Cretaceous amber of San Just (Terucl Province, 
Spain) (Acariformcs, Oribatida, Oloccphcidae). Paleontological 
Journal 44:287 290. 

Arillo. A., L.S. Subias & U. Shtanehaeva. 2012. A new species of 
fossil oribatid mite (Acariformes, Oribatida, Trhypochihoniidae) 
from the Lower Cretaceous amber of San Just (Terucl Province, 
Spain). Systematic & Applied Acarology 17:106 112. 


Bartel, C, J.A. Dunlop & T.L. Bird. 2016. The second camel spider 
(Arachnida, Solifugae) from Burmese amber. Arachnology 17:161- 
164. 

Bcrlese, A. 1899. Gli acari agrarii. Puntat II. Rivista di Patologia 
Vegetalc, Padova 7:312-344. 

Bingham, P.S., C.E. Savrda, T.K. Knight & R.D. Lewis. 2008. 
Character and genesis of the Ingcrsoll Shale, a compact continental 
Fossil-Lagerstatte, Upper Cretaceous Eutaw Formation, eastern 
Alabama. PALAIOS 23:391 401. 

Blackwall, J. 1841. The difference in the number of eyes with which 
spiders arc provided proposed as the basis of their distribution into 
tribes; with descriptions of newly discovered species and the 
characters of a new family and three new genera of spiders. 
Transactions of the Linnean Society of London 18:601 670. 

Blackwall, J. 1862. Descriptions of newly-discovered spiders from the 
island of Madeira. Annals and Magazine of Natural History (series 
3) 9:370-382. 

Bochkov, A. & E. Sidorehuk. 2016. A new Eocene free-living 
cheyletid mite from Baltic amber. Acta Palaeontologica Polonica 
61:16. 

Boucher, S., M. Bai, B. Wang, W. Zhang & X. Yang. 2016. 
tPassalopalpidae, a new family from the Cretaceous Burmese 
amber, as the possible sister group of Passalidae Leach (Coleop¬ 
tera: Scarabacoidea). Cretaceous Research 64:67-78. 

Bradley, W.H. 1931. Origin and microfossils of the oil shale of the 
Green River formation of Colorado and Utah. US Geological 
Survey Professional Paper 168:i v & 1 58. 

Broly, P., S. Maillet & A.J. Ross. 2015. The first terrestrial isopod 
(Crustacea: Isopoda: Oniscidea) from Cretaceous Burmese amber 
of Myanmar. Cretaceous Research 55:220-228. 

Buckland, W. 1837. The Bridgewater treatises on the power, wisdom 
and goodness of God as manifested in the creation. Treatise VI. 
Geology and mineralogy with reference to natural theology, 
second edition. London, W. Pickering. 

Cai, C. & D. Huang. 2017. A new genus of whip-scorpions in Upper 
Cretaceous Burmese amber: Earliest fossil record of the extant 
subfamily Thelyphoninae (Arachnida: Thelyphonida: Thelyphoni- 
dac). Cretaceous Research 69:100 105. 

Chamberlin, J.C. 1930. A synoptic classification of the false scorpions 
or chela-spinncrs, with a report on a cosmopolitan collection of the 
same. Part II. The Diplosphyronida (Arachnida-Chelonethida). 
Annals and Magazine of Natural History (series 10) 5:1 48, 585— 
620. 

Chhibbcr, H.L. 1934. The Mineral Resources of Burma. MacMillan, 
New York. 

Chitimia-Dobler, L., B.C. de Araujo, B. Ruthensteiner, T. Pfeffer & J. 
A. Dunlop. 2017. Ainblyomma birmituin a new species of hard tick 
in Burmese amber. Parasitology 113:1-8. 

Clcrck, C. 1757. Svenska spindlar, uti sina hufvud-slagter indelte saint 
under nagra och sextio sarskildtc arter beskrefne och med 
illumineradc gurer uplyste. L. Saivii, Stockholm. 

Cockerell, T.D.A. 1917a. Arthropods in Burmese amber. American 
Journal of Science (series 4) 44:360 368. 

Cockerell, T.D.A. 1917b. Arthropods in Burmese amber. Psyche 
24:40 45. 

Cockerell, T.D.A. 1920. Fossil arthropods in the British Museum.—I. 
Annals and Magazine of Natural History (series 9) 5:273 279. 

Coddington, J.A. & H.W. Levi. 1991. Systematics and evolution of 
spiders (Arancae). Annual Review of Ecology and Systematics 
22:565 592. 

Cokendolphcr, J.C. & G.O. Poinar. 1992. Tertiary harvestmen from 
Dominican Republic amber (Arachnida: Opiliones: Phalangodi- 
dae). Bulletin of the British Arachnological Society 9:53-56. 

Coty, D., M. Lebon & A. Nel. 2016. When phylogeny meets geology 
and chemistry: doubts on the dating of Ethiopian amber. Annales 
de la Societe Entomologique de France 52:161 166. 


SELDEN & REN—BURMESE AMBER ARACHNIDS 


339 


Cruickshank, R.D. & K. Ko. 2003. Geology of an amber locality in 
the Hukawng Valley, northern Myanmar. Journal of Asian Earth 
Sciences 21:441-455. 

Daday, E. 1889. A Magyar nemzeti Muzeum alskorpionak 
attekintese. Termeszetrajzi Fuzctek 11:111 136, 165-192. 

Dceleman-Reinhold, C.L. 1995. The Ochyroeeratidae of the Indo- 
Pacific region (Araneae). Raffles Bulletin of Zoology Supplement 
2:1 103. 

Delclos, X., A. Nel, D. Azar, G. Bcchly, J.A. Dunlop. M.S. Engel et 
al. 2008. The enigmatic Mesozoic insect taxon Chresmodidae 
(Polyneoptera): New palaeobiological and phylogenetic data, with 
the description of a new species from the Lower Cretaceous of 
Brazil. Neues Jahrbuch fur Geologic und Palaontologie Abhand- 
lungen 247:353-381. 

Dimitrov, D., L.R. Benavides, M.A. Arnedo, G. Giribet, C.E. 
Griswold, N. Seharff et al. 2017. Rounding up the usual suspects: a 
standard target-gene approach for resolving the interfamilial 
phylogenetic relationships of ccribellate orb-weaving spiders with 
a new family-rank classification (Araneae, Araneoidea), Cladistics 
33:221 250. 

Dunlop, J.A. & L.F. de Oliveira Bernard!. 2014. An opilioacarid mite 
in Cretaceous Burmese amber. Naturwissenschaftcn 101:759 763. 

Dunlop, J.A. & G. Giribet. 2003. The first fossil cyphophthalmid 
(Arachnida, Opiliones) from Bitterfcld amber, Germany. Journal 
of Arachnology 31:371-378. 

Dunlop, J.A. & D.M. Martill. 2002. The first whipspider (Arachnida: 
Amblypygi) and three new whipseorpions (Arachnida: Thelypho- 
nida) from the Lower Cretaceous Crato Formation of Brazil. 
Transactions of the Royal Society of Edinburgh, Earth Sciences 
92:325-334. 

Dunlop, J.A. & P.G. Mitov. 2011. The first fossil cyphophthalmid 
harvestman from Baltic amber. Arachnologisehe Mitteilungen 
40:47-54. 

Dunlop, J.A. & D. Penney. 2012. Fossil Arachnids. Siri Scientific 
Press, Manchester, UK. 

Dunlop, J.A., T.L. Bird, J.O. Brookhart & G. Bechly. 2015. A camel 
spider from Cretaceous Burmese amber. Cretaeeous Research 
56:265-273. 

Dunlop, J.A., D. Penney & D. Jckel. 2017. A summary list of fossil 
spiders and their relatives. In: World Spider Catalog, version 18.0. 
Natural History Museum Bern, online at http://wsc.nmbe.ch 

Dunlop, J.A., P.A. Selden & G. Giribet. 2016. Penis morphology in a 
Burmese amber harvestman. The Science of Nature 103(11): 1—5. 

Dunlop, J.A., C. Sempf & J. Wunderlich. 2010. A new opilioacarid 
mite in Baltic amber. Pp. 59-70. In European Arachnology 2008. 
(W. Nentwig, M. Schmidt-Entling, C. Kropf, eds.). Natural 
History Museum, Bern. 

Dunlop, J.A., J. Wunderlich & G.O. Poinar. 2004. The first fossil 
opilioacariform mite (Acari: Opilioacariformes) and the first Baltic 
amber camel spider (Solifugae). Transactions of the Royal Society 
of Edinburgh: Earth Sciences 94:261-273. 

Ellingsen, E. 1906. Report on the pscudoscorpions of the Guinea 
Coast (Africa) collected by Leonardo Fae. Annali del Museo 
Civico de Storia Nalurale di Genova (serie 3) 2:243-265. 

Engel, M.S. & D.A. Grimaldi. 2014. Whipspiders (Arachnida: 
Amblypygi) in amber from the Early Eocene and mid-Cretaceous, 
including maternal care. Novitates Paleoentomologicac 9:1-17. 

Engel, M.S., L.C.V. Breitkrcuz, C. Cai, M. Alvarado, D. Azar & D. 
Huang. 2016. The first Mesozoic microwhip scorpion (Palpigradi): 
a new genus and species in mid-Cretaceous amber from Myanmar. 
The Science of Nature 103(19): 1 7. 

Eskov, K.Y. & J. Wunderlich. 1994. On the spiders from Taimyr 
ambers, Siberia, with the description of a new family and with 
general notes on the spiders from the Cretaceous resins. Beitrage 
zur Araneologie 4:95-107. 

Fage, L. 1912. Etudes sur les araignecs cavcrnicoles. I. Revision dcs 


Ochyroeeratidae (n. fam.). Biospelogica, XXV. Archives de 
Zoologie experimentale et generate 10:97-162. 

Gareia, L.F., E. Torrado-Leon, G. Talarico & A.V. Pcretti. 2015. 
First characterization of the behavioral repertory in a ricinuleid: 
Cryptocellus narino Platnick & Paz 1979 (Arachnida, Ricinulci, 
Ricinoididae). Journal of Insect Behavior 28:447 459. 

Gertsch, WJ. & S. Mulaik. 1939. Report on a new ricinuleid from 
Texas. American Museum Novitates 1037:1 5. 

Giribet, G. & J.A. Dunlop. 2005. First identifiable Mesozoic 
harvestman (Opiliones: Dyspnoi) from Cretaceous Burmese 
amber. Proceedings of the Royal Society of London B 272:1007 
1013. 

Giribet, G., E. McIntyre, E. Christian & L. Espinasa. 2014. The first 
phylogenetic analysis of Palpigradi (Arachnida) the most enig¬ 
matic arthropod order. Invertebrate Systematics 28:350 360. 

Giribet, G., P.P. Sharma, L.R. Benavides, S.L. Boyer, R..M. Clouse, 
B.L. de Bivort et al. 2012. Evolutionary and biogeographical 
history of an ancient and global group of arachnids (Arachnida: 
Opiliones: Cyphophthalmi) with a new taxonomic arrangement. 
Biological Journal of the Linnean Society 105:92 130. 

Grimaldi, D.A. & A.J. Ross. In press. Extraordinary Lagerstatten in 
amber, with particular reference to the Cretaceous of Myanmar. In 
Major Lagerstatten of the world. (N. Fraser & H.-D. Sues, eds.). 
Dunedin Press, Edinburgh. 

Grimaldi, D.A., M.S. Engel & P.C. Nascimbenc. 2002. Fossiliferous 
Cretaceous amber from Myanmar (Burma): its rediscovery, biotie 
diversity, and paleontological significance. American Museum 
Novitates 3361:1-71. 

Griswold, C.E., J.A. Coddington, G. Hormiga & N. Seharff. 1998. 
Phylogeny of the orb-web building spiders (Araneae, Orbiculariae: 
Deinopoidea, Araneoidea). Zoological Journal of the Linnean 
Society 123:1 99. 

Haase, E. 1890. Beitrag zur Kenntniss der fossilen Arachniden. 
Zcitschrift der Deutsche Geologische Gesellschaft 1890:629 657. 

Hansen, H.J. 1894. Arthrogastra Danica: cn monographisk fremstil- 
ling af de i Danmark levendc Meicre og Mosskorpioner med 
bidrag til sidslnacvnte undcrordens systematic. Naturhistorisk 
Tidsskrift (series 3) 14:491-554. 

Hansen, H.J. & W. Sorensen. 1904. On Two Orders of Arachnida. 
Cambridge University Press, Cambridge. 

Heine, C. & R. Muller. 2005. Late Jurassic rifting along the 
Australian North West Shelf: margin geometry and spreading 
ridge configuration. Australian Journal of Earth Sciences 52:27 39. 

Hcnderickx, H. & M. Boone. 2016. The basal pscudoscorpion family 
Fcaellidae Ellingsen, 1906 walks the Earth for 98.000.000 years: a 
new fossil genus has been found in Cretaceous Burmese amber 
(Pseudoscorpiones: Feaeliidae). Entomo-Info 27:7-12. 

Judson, M.L.I. 1997. Catalogue of the pseudoscorpion types 
(Arachnida: Chclonethi) in the Natural History Museum, London. 
Occasional Papers on Systematic Entomology 11:1 54. 

Judson, M.L.I. 2000. Electrobisium aentnm Coekcrcll, a cheiridiid 
pseudoscorpion from Burmese amber, with remarks on the validity 
of the Chciridioidca (Arachnida, Chclonethi). Bulletin of the 
Natural History Museum London (Geology) 56:79-83. 

Judson, M.L.I. 2009. Chelifcroid pscudoscorpions (Arachnida, 
Chelonethi) from the Lower Cretaceous of France. Geodiversitas 
31:61-71. 

Judson M.L.I. 2017. A new subfamily of Feaeliidae (Arachnida, 
Chelonethi, Feaelloidea) from Southeast Asia. Zootaxa 4258:1 -33. 

Judson, M.L.I. & J. M^kol. 2009. A mite of the family Tanaupodidac 
(Arachnida, Acari, Parasitcngona) from the Lower Cretaceous of 
France. Geodiversitas 31:41 47. 

Kaddumi, H.F. 2007. Amber of Jordan: the oldest prehistoric insects 
in fossilized resin. Second edition. Eternal River Museum of 
Natural History, Amman, Jordan. 

Kania, I., B. Wang & J. Szwedo. 2015. Dicranoptycha Osten Sacken, 


340 


JOURNAL OF ARACHNOLOGY 


1860 (Dipiera, Limoniidac) from the earliest Cenomanian Burmese 
amber. Cretaceous Research 52:522-530. 

Khaustov, A.A. & G.O. Poinar. 2010. Pvotoresinacarns brevipedis 
gen. n., sp. n. from Early Cretaceous Burmese amber: the first fossil 
record of mites of the family Resinacaridae (Acari: Heterostigma¬ 
ta: Pyemotoidea). Historical Biology 23:219 222. 

Klompcn, H. & D.A. Grimaldi. 2001. First Mesozoic record of a 
parasitiform mite: a larval argasid tick in Cretaceous amber (Acari: 
Ixodida: Argasidae). Annals of the Entomological Society of 
America 94:10 15. 

Koch, C.L. 1837. Ucbersicht dcs Arachnidensystems 1. C. H. 
Zch'sche Buchhandlung, Niirnberg. 

Koch, C.L. 1844. Systematischc Ubersicht iiber die Ordnung der 
Zccken. Archiv fiir Naturgesehicbtc 10:217 239. 

Koch, C.L. 1851. Ubersicht des Arachnidensystems 5. C. H. Zeh’sche 
Buchhandlung, Niirnberg. 

Koch, C.L. & G.C. Berendt. 1854. Die im Bernstein befindliehen 
Myriapoden, Arachnidcn und Apteren der Vorwclt. In Die in 
Bernstein befindliehen organisehen Reste der Vorwclt gcsammelt in 
Verbindung mit mehreren bearbeitetet und herausgegeben 1. 
(Berendt, G.C., ed.). Nicolai, Berlin. 

Koch, L. 1873. Ubersichtliche Darstellung der curopaischcn Cherne- 
tiden (Pseudoscorpione). Bauer und Raspe, Niirnberg. 

Kriiger, J. & J.A. Dunlop. 2010. Schizomids (Arachnida: Schizomida) 
from Dominican Republic amber. Alavesia 3:43 53. 

Kury, A.B. 2007. Epcdanidae Sorensen, 1886. Pp. 188-191. In 
Harvestmen: The Biology of Opiliones. (R. Pinto-da-Rocha, G. 
Machado & G. Giribct, eds.). Harvard University Press, Cam¬ 
bridge, MA. 

Latrcillc, P.A. 1796. Precis de characters generiques des insects, 
disposes dans un ordre naturcl. Prevot, Paris. 

Latrcillc, P.A. 1804. Histoirc naturelle, generate ct particuliere, des 
crustaees ct dcs inscctes, volume 7. F. Dufart, Paris: 144 305. 

Latrcillc, P.A. 1817. Lcs Crustaees, les Arachnides ct les Insectcs. In 
Lc Rcgnc Animal distribute d’apres son organisation, pour servir dc 
base a Phistoire naturelle dcs animaux et d’introduction a 
l’anatomic comparee, 1st edition, volume III. Detcrville, Paris. 

Laufer B. 1907. Historical jottings on amber in Asia. Memoirs of the 
American Anthropological Association 1:211 244. 

Leach, W.E, 1815. A tabular view of the external characters of four 
classes of animals which Linne arranged under Inseeta: with the 
distribution of the genera composing three of these classes into 
orders, and descriptions of several new genera and species. 
Transactions of the Linncan Society of London 11:306 400. 

Lourengo, W.R. 2002. The first scorpion fossil from the Cretaceous 
amber of Myanmar (Burma). New implications for the phylogeny 
of Buthoidea. Comptcs P.endus Palcvol 1:97-101. 

Lourcn^o, W.R. 2003. The first scorpion fossil from the Cretaceous 
amber of France. New implications for the phylogeny of 
Chactoidca. Comptc Rendu Palcvol 2:213 219. 

Lourcngo, W.R. 2012. About the scorpion fossils from the Cretaceous 
amber of Myanmar (Burma) with the descriptions of a new family, 
genus and species. Acta Biologica Paranaensc 41:75-87. 

Lourcn^o, W.R. 2013. A new species of Chaevilobnthns Lourenso & 
Bcigcl, 2011 from Cretaceous Burmese amber (Scorpiones: 
Chacrilobuthidae). Acta Biologica Paranaensc 42:1-5. 

Lourengo, W.R. 2015a. New contribution to the knowledge of 
Cretaceous amber scorpions: descriptions of two new species of 
Betabnvmesebnthns Lourengo, 2015 (Scorpiones: Archaeobuthidac: 
Palaeoburmcscbuthinae). Rivista Aracnologica Italiana 3:27-36. 

Lourengo, W.R. 2015b. An unusual new species of CliaerilobutJim 
Lourengo & Bcigel, 2011 (Scorpiones: Chacrilobuthidae) from the 
Cretaceous amber of Myanmar (Burma). Rivista Aracnologica 
Italiana 5:44 48. 

Lourengo, W.R. 2015c. New contribution to the knowledge of 
Cretaceous Burmese amber scorpions: descriptions of two new 


species of Betabunnesebuthus Lourengo, 2015 (Scorpiones: Archae- 
obuthidae: Palaeoburmesebuthinae). Rivista Arachnologica Ital¬ 
iana 1:27-36. 

Lourengo, W. 2015d. A new subfamily, genus and species of fossil 
scorpions from Cretaceous Burmese amber (Scorpiones: Palae- 
oeuscorpiidae). Beitrage zur Araneologie 9:457-464. 

Lourengo, W. 2015c. Clarification of the familial status of the genus 
Pahieobiirmesebuthus Lourengo, 2002 from Cretaceous Burmese 
amber (Scorpiones: Archaeobuthidae: Palaeoburmesebuthinae). 
Beitrage zur Araneologie 9:465^175. 

Lourengo, W.R. 2016a. A new genus and three new species of 
scorpions from Cretaceous Burmese amber (Scorpiones: Chaer- 
ilobuthidae: Palaeoeuseorpiidae). Arthropoda Selecta 25:67-74. 

Lourengo, W.R. 2016b. A preliminary synopsis on amber scorpions 
with special reference to Burmite species: an extraordinary 
development of our knowledge in only 20 years. ZooKeys 
600:75-87. 

Lourengo, W.R. & A. Bcigel. 2011. A new scorpion fossil from the 
Cretaceous amber of Myanmar (Burma). New phylogenetic 
implications. Comptes Rendus Palevol 10:635-639. 

Lourengo, W.R. & A. Beigel. 2015. A new genus and species of 
Palaeoburmesebuthinae Lourengo, 2015 (Scorpiones: Archaeobu¬ 
thidac) from Cretaceous amber of Myanmar. Beitrage zur 
Araneologie 9.476M80. 

Lourengo, W.R. & J. Veltcn. 2015 Another new species of 
Chaevilobiulws Lourengo & Beigel, 2011 (Scorpiones: Chaerilobu- 
ihidac) from the Cretaceous amber of Myanmar (Burma). Rivista 
Aracnologica Italiana 5:2 8. 

Lourengo, W. R. & J. Vclten. 2016a. One more new species of 
Betabnrmesebntlms Lourengo, 2015 (Scorpiones: Palaeoburmese- 
buthinac) from Cretaceous burmite. Arachnida. Rivista Aracno¬ 
logica Italiana 6:4-11. 

Lourengo, W.R. & J. Velten. 2016b. A new genus and species of fossil 
scorpion from Burmese Cretaceous amber (Seorpiones: Buthoidea: 
Buthidae). Rivista Aracnologica Italiana 10:2-9. 

Lourengo, W.R. & J. Velten. 2016c. A sixth new species of Cretaceous 
Burmese amber scorpion of the genus Betabnrwesebutlws 
Lourengo, 2015 (Seorpiones: Palaeoburmescbuthidae). Rivista 
Aracnologica Indiana 10:10 17. 

Mahunka, S. 1975. Ncuc und auf Insekten lebende Milben aus 
Australien und Neu-Guinca (Acari: Acarida, Tarsonemida). 
Annales Historico-Naturales Musei Nationalis Hungarici 67:317 
325. 

McAlpine, J.F. & J.E.H. Martin. 1969. Canadian amber - a 
paleontological treasure chest. Canadian Entomologist 101:819 
838. 

McKcllar, R.C. & A.P. Wolfe. 2010. Canadian amber. Pp. 96 113. In 
Biodiversity of Fossils in Amber from the Major World Deposits. 
(D. Penney, ed.). Siri Scientific Press, Manchester, UK. 

Metcalfe, I. 2013. Gondwana dispersion and Asian accretion: tectonic 
and palacogcographic evolution of eastern Tethys. Journal of 
Asian Earth Sciences 66:1-33. 

Muriennc, J., M.S. Harvey & G. Giribet. 2008. First moleeular 
phylogeny of the major clades of Pseudoscorpiones (Arthropoda: 
Cheliccrata). Molecular Phylogenetics and Evolution 49:170 184. 

Najarro, M., E. Penalvcr, I. Rosales, R. Perez-de la Fuente, V. 
Daviero-Gomez, B. Gomez et al. 2009. Unusual concentration of 
Early Albian arthropod-bearing amber in the Basquc-Cantabrian 
Basin (El Soplao, Cantabria, Northern Spain): Palaeoenvironmen- 
tal and palacobiological implications. Gcologica Acta 7:363-387. 

Neraudcau, D., V. Pcrrichot, D.J. Batten, A. Boura, V. Girard, L. 
jeanneau et al. 2017. Upper Cretaceous amber from Vendee, 
north-western France: Age dating and geological, chemical, and 
palaeontological characteristics. Cretaceous Research 70:77 95. 

Neraudeau, D., V. Perrichot, J-P. Colin, V. Girard, B. Gomez, F. 
Guillocheau et al. 2008. A new amber deposit from the Cretaceous 


SELDEN & REN—BURMESE AMBER ARACHNIDS 


341 


(uppermost Albiao-lowermost Cenomanian) of southwestern 
France. Cretaceous Research 29:925 929. 

Neraudeau, D., V. Perrichot, J. Dejax, E. Masure, A. Ncl, M. 
Philippe et al. 2002. A new fossil locality with insects in amber and 
plants (likely Uppermost Albian): Archingeay (Charcntc-Mari- 
time, France). Geobios 35:233-240. 

Noetling, F. 1893. On the oecurrenee of Burmite, a new fossil resin 
from Upper Burma. Records of the Geological Survey of India 
26:31-40. 

Oudemans, A.C. 1909. Uber die bis jetzt genauer bekannten 
Thrombidium-larven und uber eine neue Klassifikation der 
Prostigmata. Tijdschrift voor Entomologic 52:19 63. 

Oudemans, A.C. 1937. Kritisch historich overzieht der aearologie 
door Dr. A. C. Oudemans. Pp. 2737-3379. In Derdc Gedeelte 
1805-1850, Band G, Algemeen register. E.J. Brill, Leiden. 

Penalver, E., X. Dclclos & C. Soriano. 2007. A new rich amber 
outcrop with palaeobiological inclusions in the Lower Cretaceous 
of Spain. Cretaceous Research 28:791 802. 

Penney, D. 2002. Spiders in Upper Cretaceous amber from New 
Jersey (Arthropoda: Araneae). Palaeontology 45:709 724. 

Penney, D. 2003a. Afrarchoea grimaldii, a new species of Archaeidae 
(Araneae) in Cretaceous Burmese amber. Journal of Arachnology 
31:122-130. 

Penney, D. 2003b. A new deinopoid spider from Cretaceous Lebanese 
amber. Acta Palaeontologica Polonica 48:569 574. 

Penney, D. 2004a. A new genus and species of Pisauridac (Araneae) in 
Cretaceous Burmese amber. Journal of Systematic Palaeontology 
2:141-145. 

Penney, D. 2004b. New spiders in Upper Cretaceous amber from New 
Jersey in the American Museum of Natural History (Arthropoda: 
Araneae). Palaeontology 47:367-375. 

Penney, D. 2004c. Cretaceous Canadian amber spider and the 
palpimanoidean nature of lagonomegopids. Aeta Palaeontologica 
Polonica 49:579-584. 

Penney, D. 2005. The fossil spider family Lagonomegopidae in 
Cretaceous ambers with descriptions of a new genus and speeies 
from Myanmar. Journal of Arachnology 33:439 444. 

Penney, D. 2006a. Fossil oonopid spiders in Cretaceous ambers from 
Canada and Myanmar. Palaeontology 49:229-235. 

Penney, D. 2006b. The oldest lagonomegopid spider, a new species in 
Lower Cretaceous amber from Alava, Spain. Geologica Acta 
4:377. 

Penney, D. 2013. Predatory behaviour of Cretaceous social orb¬ 
weaving spiders: comment. Historical Biology 26:132 134. 

Penney, D. 2014. A fossil ray spider (Araneae: Theridiosomatidae) in 
Cretaceous amber from Vendee, France. Paleontological Contri¬ 
butions 10:5-8. 

Penney, D. & P.A. Selden. 2002. The oldest linyphiid spider, in Lower 
Cretaceous Lebanese amber (Araneae, Linyphiidae, Linyphiinae). 
Journal of Arachnology 30:487-493. 

Penney, D. & P.A. Selden. 2006. First fossil Huttoniidae (Arthrop¬ 
oda: Chelicerata: Araneae) in late Cretaceous Canadian amber. 
Cretaceous Research 27:442 446. 

Peris, D., E. Ruzzier, V. Perrichot & X. Delclos. 2016. Evolutionary 
and paleobiological implications of Colcoptera (Insecta) from 
Tethyan-influenccd Cretaceous ambers. Geoscience Frontiers 
7:695-706. 

Perrichot, V., D. Neraudeau, A. Nel & G. de Ploeg. 2007. A 
reassessment of the Cretaceous amber deposits from France and 
their palaeontological significance. African Invertebrates 48:213 
227. 

Perrichot, V. & D. Neraudeau. 2014. Introduction to thematic volume 
‘Fossil arthropods in Late Cretaceous Vendean amber (North¬ 
western France)’. Paleontological Contributions 10:1 4. 

Petrunkeviich, A.I. 1913. A monograph of the terrestrial Palaeozoic 


Arachnida of North America. Transactions of the Connecticut 
Academy of Arts and Sciences 18:1 137. 

Petrunkevitch, A.I. 1942. A study of amber spiders. Transactions of 
the Connecticut Academy of Arts and Sciences 34:119 464. 

Petrunkevitch, A.I. 1945. Calcitro fisheri. A new fossil arachnid. 
American Journal of Science 243:320 329. 

Petrunkevitch, A.I. 1955. Arachnida. Pp. 42 162. In Treatise on 
Invertebrate Paleontology, Part P, Arthropoda 2. (R.C. Moore, 
ed.). Geological Society of America, Boulder, and University of 
Kansas Press, Lawrence, KS. 

Pickard-Cambridge, O. 1871. Arachnida. The Zoological Record 
7:207 224. 

Pickard-Cambridge, O. 1873. On some new genera and species of 
Araneida. Proceedings of the Zoological Society of London 
41:112 129, pis. XII XIV. 

Pierce, W.D. 1951. Fossil arthropods from onyx-marble. Bulletin of 
the Southern Californian Academy of Sciences 50:34 49. 

Pocock, R.L 1892. Liphistius and its bearing upon the classification of 
spiders. Annals and Magazine of Natural History (series 6) 10:306 
314. 

Pocock, R. I. 1893. Notes on the classification of scorpions, followed 
by some observations on synonymy, with descriptions of new 
genera and species. Annals and Magazine of Natural History 
(series 6) 12:303-330. 

Poinar, G.O. 2008. Palaeosiro bnniiauicnm n. gen., n. sp., a fossil 
Cyphophthalmi (Arachnida: Opiliones: Sironidae) in Early Creta¬ 
ceous Burmese amber. Advances in Arachnology and Develop¬ 
mental Biology. Papers Dedicated to Prof. Dr. Bozidar Curcie. 
Institute of Zoology, Belgrade, Monographs 12:267 274. 

Poinar, G.O. 2009. Description of an early Cretaceous termite 
(lsoptera: Kalotermitidae) and its associated intestinal protozoa, 
with comments on their co-evolution. Parasites and Vectors 2:12 
17. 

Poinar, G.O. 2015. Rickettsial-like cells in the Cretaceous tick, 
Conwpalpatnm bur manic uni (Ixodida: Ixodidae). Cretaceous Re¬ 
search 52:623-627. 

Poinar, G.O. & A.E. Brown. 2003. A new genus of hard ticks in 
Cretaceous Burmese amber (Acari: Ixodida: Ixodidae). Systematic 
Parasitology 54:199 205. 

Poinar, G.O. & R. Buckley. 2008. Comphirisciitula vetiiliuu (Acari : 
Ixodida : Ixodidae), a new genus and new species of hard tick from 
lower Cretaceous Burmese amber. Proceedings of the Entomolog¬ 
ical Society of Washington 110:445 450. 

Poinar, G.O. & R. Buckley. 2011. Doratomcintispa biinnanica n. gen., 
n. sp. (Ncuroptera: Mantispidae), a new genus of mantidflies in 
Burmese amber. Historical Biology 23:169 176. 

Poinar, G.O. & R. Buckley. 2012. Predatory behaviour of the social 
orb-weaver spider, Gerotonephiia bnrnumica n. gen., n. sp. 
(Araneae: Nephilidae) with its wasp prey, Cascoscelio iiicassus n. 
gen., n. sp. (Hymenoptera: Platygastridae) in Early Cretaceous 
Burmese amber. Historical Biology 24:519 525. 

Poinar, G.O. & R. Buckley. 2013. Predatory behaviour of Cretaceous 
social orb-weaving spiders: response to Penney. Historical Biology 
26:135-136. 

Poinar, G.O. & J.A. Santiago-Blay. 1989. A fossil solpugid, 
Happlodontus proterns , new genus, new species (Arachnida: 
Solpugida) from Dominican amber. Journal of the New York 
Entomological Society 97:125 132. 

Poinar, G.O., R. Buckley & A.E. Brown. 2008. The secrets of burmite 
amber. Mid-America Paleontological Society Digest 20:21 29. 

Poinar, G., G.W. Krantz, A.J. Boueot & T.M. Pike. 1997. A unique 
Mesozoic parasitic association. Naturwissenschaften 84:321 322. 

Poinar, G., J.B. Lambert & Y. Wu. 2007. Araucarian source of 
fossiliferous Burmese amber: spectroscopic and anatomical evi¬ 
dence. Journal of the Botanical Research Institute of Texas 1:449 
455. 


342 


JOURNAL OF ARACHNOLOGY 


Rasnitsyn, A. P. 1996. Conceptual issues in phylogeny, taxonomy, 
and nomenclature. Contributions in Zoology 66:3-41. 

Rasnitsyn, A.P. & A.J. Ross. 2000. A preliminary list of arthropod 
families present in the Burmese amber collection at The Natural 
History Museum, London. Bulletin of the Natural History 
Museum London (Geology) 56:21-24. 

Rasnitsyn, A.P., A.S. Bashkuev, D.S. Kopylov, E.D. Lukashevich, 
A.G. Ponomarenko, Y.A. Popov ct al. 2016. Sequence and scale of 
changes in the terrestrial biota during the Cretaceous (based on 
materials from fossil resins). Cretaceous Research 61:234-255. 

Reuter, E. 1909. Zur Morphologic und Ontogenie der Acariden mit 
besonderen Bcriicksichtigung von Pediculopsis graminum (E. 
Rcut.). Acta Societatis Scientiarum Fcnnicae 36:1 288, pis. I VI. 

Roewcr, C-F. 1923. Die Wcbcrknechtc dcr Erdc. Systcmatische 
Bcarbcitung der bishcr bekannten Opilioncs. Gustav Fischer, Jena. 

Ross, A.J. 1998. Amber: the Natural Time Capsule. The Natural 
History Museum, London. 

Ross, A.J. 2017. Burmese (Myanmar) amber taxa, on-line checklist 
v.2017.2. online at www.nms.ac.uk/cxplorc/storics/natural-world/ 
burmese-amber/ 

Ross, A.J., C. Mellish, P.V. York & B. Crighton. 2010. Burmese 
amber. p P . 208-235. In Biodiversity of Fossils in Amber from the 
Major World Deposits. Siri Scientific Press, Manchester, UK. 

Ross, A.J. & P.V. York. 2000. A list of type and figured specimens of 
insects and other inclusions in Burmese amber. Bulletin of the 
Natural History Museum London (Geology) 56:11 20. 

Rossi, A. 2015. A new family, genus and species of scorpion from 
burmite of Myanmar (Scorpioncs: Sucinlourencoidac). Rivista 
Araenologica Italians 1:3-21. 

Rowland, J.M. & W.D. Sissom. 1980. Report on a fossil palpigrade 
from the Tertiary of Arizona, and a review of the morphology and 
systematics of the order (Arachnids: Palpigradida). Journal of 
Arachnology 8:69 86. 

Saupc, E.E., R. Perez de la Fucnte, P.A. Seldcn, X. Dclclos, P. 
Tafforeau & C. Soriano. 2012. New Orchestina Simon, 1882 
(Araneae: Oonopidae) from Cretaceous ambers of Spain and 
France: first spiders imaged using phase-contrast X-ray synchro¬ 
tron microtomography. Palaeontology 55:127 143. 

Sahni, M.R. & V.V. Sastri. 1957. A monograph of the orbitolines 
found in the Indian continent (Chitral, Gilgit, Kashmir), Tibet and 
Burma, with observations on the age of the associated volcanic 
series. Palaeontologia lndica 33(3): 1 50; pis. 1-6. 

Santiago-Blay, J.A., V. Fct, M.E. Soleglad & S.R. Anderson. 2004. A 
new genus and subfamily of scorpions from Lower Cretaceous 
Burmese amber (Scorpiones: Chacrilidae). Revista Iberica de 
Aracnologfa 9:3- 14. 

Schawaller. W. 1991. The first Mesozoic pseudoseorpion, from 
Cretaceous Canadian amber. Palaeontology 34:971 976. 

Schmidt, A. R., V. Perrichot, M. Svojtka, K.B. Anderson, K.H. 
Belctc, R. Bussert ct al. 2010. Cretaceous African life captured in 
amber. Proceedings of the National Academy of Sciences of the 
USA 107:7329-7334. 

Sclden, P.A. 2002. First British Mesozoie spider, from Cretaceous 
amber of the Isle of Wight, southern England. Palaeontology 
45:973 983. 

Selden, P.A. 2010. A thcridiosomatid spider from the Early 
Cretaceous of Russia. Bulletin of the British Arachnological 
Society 15:69 78. 

Sclden, P.A. & D. Penney. 2010. Fossil spiders. Biological Reviews 
85:171 206. 

Seldcn, P.A. & W.A. Shear. 1996. The first Mesozoic Solifugae 
(Arachnida), from the Cretaceous of Brazil, and a rcdcscription of 
the Palaeozoic solifuge. Palaeontology 39:583 604. 

Sclden, P.A., J.A. Dunlop, G. Giribet, W. Zhang & D. Ren. 2016a. 
The oldest armoured harvestman (Arachnida: Opilioncs: Lania- 


tores), from Upper Cretaceous Myanmar amber. Cretaceous 
Research 65:206-212. 

Selden P.A., J.A. Dunlop & L. Simonctto. 2016b. A fossil whip- 
scorpion (Arachnida: Thelyphonida) from the Upper Carbonifer¬ 
ous of the Carnic Alps (Friuli, NE Italy). Rivista Italiana di 
Paleontologia e Stratigrafia 122:7-12. 

Selden, P.A., C. Shih & D. Ren. 2013. A giant spider from the 
Jurassic of China reveals greater diversity of the orbicularian stem 
group. Naturwissenschaftcn 100:1171 1181. 

Sclden, P. A., W. Zhang & D. Ren. 2016c. A bizarre armoured spider 
(Araneae: Tetrablcmmidae) from Upper Cretaceous Myanmar 
amber. Cretaceous Research 66:129-135. 

Scmedo, A. 1643. Relatione della grande monarchia della Cina. 
Hermann Schcus, Rome. 

Semedo, A. 1655. The History of that Great and Renowned 
Monarchy of China. John Crook, London. [English version of 
Semedo 1643]. 

dc Sena Oliveira, I., M. Bai, H. Jahn, V. Gross, C. Martin, J.U. 
Hammcl et al. 2016. Earliest onychophoran in amber reveals 
Gondwanan migration patterns. Current Biology 26:2594-2601. 

Seton. M., R.D. Muller, S. Zahirovic, C. Gaina, T. Torsvik, G. 
Shephard et al. 2012. Global continental and ocean basin 
reconstructions since 200 Ma. Earth Science Reviews 113:212 270. 

Sharma. P.P. & G. Giribet. 2014. A revised dated phylogeny of the 
arachnid order Opilioncs. Frontiers in Genetics 5(255): 1 13. 

Shear, W.A. & J.G. Warfel. 2016. The harvestman genus Taracus 
Simon 1879, and the new genus Oskovon (Opiliones: Ischyrop- 
salidoidea: Taracidae). Zootaxa 4180:1 71. 

Shi, G.H., D.A. Grimaldi, G.E. Harlow, J. Wang, J. Wang, M.C. 
Yang ct al. 2012. Age constraint on Burmese amber based on U-Pb 
dating of zircons. Cretaceous Research 37:155 163. 

Sidorchuk, E.A., V. Perrichot & E.E. Lindquist. 2015. A new fossil 
mite from French Cretaceous amber (Acari: Heterostigmata: 
Nasutiacaroidea superfam. nov.), testing evolutionary concepts 
within the Eleuthcrengona (Acariformcs). Journal of Systematic 
Palaeontology 14:297-317. 

Sicrwald, P. 1990. Morphology and homologous features in the male 
palpal organ in Fisauridae and other spider families, with notes on 
the taxonomy of Pisauridae (Arachnida: Araneae). Nemouria 
35:1 59. 

Simon, E. 1879. Les Arachnidcs de France. Volume 7. Roret, Paris: 
1-332. 

Simon, E. 1881. Les arachnidcs de France. Volume 5, part 1. Roret, 
Paris: 1 180. 

Simon, E. 1889. Voyage de M. E. Simon au Venezuela (decembre 
1887 avril 1888). 4c Memoire. Annales de la Societe Entomo- 
logique dc France (serie 6) 9:169-220. 

Simon, E. 1890. Etudes arachnologiques. 22c Memoire. XXXIV. 
Annales de la Societe Entomologiquc de France (serie 6) 10:77 
124. 

Simon, E. 1892. Histoirc naturelle des araignees. Volume 1, part 1. 
Roret, Paris: 1 254. 

Simon, E. 1893. Histoire naturelle das araignees, volume 1, part 2. 
Roret, Paris:257-488. 

Simon, E. 1894. Histoirc naturelle des araignees, volume 1, part 3. 
Roret, Paris:489-760. 

Simon, E. 1895. Histoire naturelle des araignees, volume 1, part 4. 
Roret, Paris:761 1084. 

Simon, E. 1898. Etude sur les arachnidcs de la region des Maures 
(Var). Fcuillc dcs Jcunes Naturalistes (serie 3) 29:2 4. 

Sorensen, W. 1886. Opiliones. Pp. 53 86. In Die Arachniden 
Australians nach der Natur Beschrieben und Abgebildet. (L. Koch 
& E. Keyserling, eds.). Bauer und Raspc, Niirnberg. 

Stuart, M. 1923. Geological traverses from Assam to Myitkyina 
through the Hukong Valley; Myitkyina to northern Putao; 


SELDEN & REN—BURMESE AMBER ARACHNIDS 


343 


Myitkyina to the Chinese frontier. Records of the Geological 
Survey of India 54:398 411; pi. 29. 

Sundevall, J.C. 1833. Conspectus Araehnidium. C.F. Berling, Londini 
Gothorum. 

Tetlie O.E. & J.A. Dunlop. 2008. Geralimra carbonciria (Araehnida; 
Uropygi) from Mazon Creek, Illinois, USA, and the origin of 
subehelate pedipalps in whip scorpions. Journal of Paleontology 
82:299 312. 

Thorcll, T. 1869. On European spiders. Part I. Review of the 
European genera of spiders, preceded by some observations on 
zoological nomenclature. Nova Acta Regiae Socictatis Scientiarum 
Upsaliensis (3)7:1 108. 

Thorell, T. 1870. On European spiders. Part 2. Nova Acta Soeietas 
Scientiae Uppsalensis (3)7:109-242. 

Thorell, T. 1876. Sopra alcuni Opilioni (Phalangidea) d’Europa c 
dclPAsia oecidentale, eon un quadro dei generi europei di 
quesfOrdine. Annali del Museo Civico di Storia Naturale di 
Genoa (serie 1) 8:452 508. 

Thorell, T. 1882. Descrizione di Aleuni Araenidi Inferiori dell’ 
Arcipelago Malese. Annali del Museo Civico di Storia Naturale di 
Genova 18:23-69. 

Thorell, T. 1888. Pedipalpi e Seorpioni dell'Arcipelago Malese 
eonservati nel Museo Civico di Storia Naturale di Genova. Annali 
del Museo Civico di Storia Naturale di Genova, 26:327 428. 

Ubiek, D. & J.A. Dunlop. 2005. On the placement of the Baltic amber 
harvestman Gonyleptes nemastomoides Koch & Bcrcndt, 1854, with 
notes on the phylogeny of Cladonyehiidae (Opiliones, Laniatores, 
Travunioidea). Mitteilungen aus dem Museum fur Naturkunde 
Berlin, Geowissensehaftliche Reihe 8:75-82. 

Wood, H.M., C.E. Griswold & R.G. Gillespie. 2012. Phylogenetic 
placement of pelican spiders (Archaeidae, Araneae), with insight 
into evolution of the 4 neck' and predatory behaviours of the 
superfamily Palpimanoidea. Cladisties 28:598-626. 

Wunderlich, J. 1986. Spinnenfauna Gestern und Heutc. Fossile 
Spinnen in Bernstein und ihre heute lebenden Vcrwandtcn. Erich 
Bauer Verlag bei Quelle und Meyer, Wiesbaden. 

Wunderlich, J. 2006. Spatiator martensi n. sp., a second species of the 
extinct spider species Spatiatoridae in Eocene Baltie amber. 
Zootaxa 1325:313 318. 

Wunderlich, J. 2008a. Descriptions of fossil spider (Araneae) taxa 
mainly in Baltie amber, as well as certain related extant taxa. 
Beitrage zur Araneologie 5:44 139. 

Wunderlich, J. 2008b. The dominance of ancient spider families of the 
Araneae: Haplogyne in the Cretaceous, and the late diversification 


of advanced eeribellate spiders of the Entelegynac after the 
Cretaceous Tertiary boundary extinction events, with descriptions 
of new families. Beitrage zur Araneologie 5:524 675. 

Wunderlich, J. 2011a. Some fossil spiders (Araneae) in Crctaeeous 
ambers. Beitrage zur Araneologie 6:539-557. 

Wunderlieh, J. 2011b. Some fossil spiders (Araneae) in Eocene 
European ambers. Beitrage zur Araneologie 6:472 538. 

Wunderlich, J. 2012a. Description of the first fossil Rieinulei in amber 
from Burma (Burmese), the first report of this arachnid order from 
the Mesozoic and from Asia, with notes on the related extinct 
order Trigonotarbida. Beitrage zur Araneologie 7:233 244. 

Wunderlich, J. 2012b. On the fossil spider (Araneae) fauna in 
Cretaceous ambers, with descriptions of r.ew taxa from Myanmar 
(Burma) and Jordan, and on the relationships of the superfamily 
Leptonetoidea. Beitrage zur Araneologie 7:157 232. 

Wunderlieh, J. 2015a. New and rare fossil Araehnida in Cretaceous 
Burmese Amber (Amblypygi, Rieinulei and Uropygi: Thelephoni- 
da). Beitrage zur Araneologie 9:409M36. 

Wunderlieh, J. 2015b. On the evolution and the classification of 
spiders, the Mesozoic spider faunas, and descriptions of new 
Cretaceous taxa mainly in amber from Myanmar (Burma)(Ar- 
aehnida: Araneae). Beitrage zur Araneologie 9:21-408. 

Wunderlieh, J. 2017a. New extinet taxa of the arachnid order 
Rieinulei, based on new fossils preserved in mid Cretaceous 
Burmese amber. Beitrage zur Araneologie 10:48 71. 

Wunderlieh, J. 2017b. New and rare fossil spiders (Araneae) in mid 
Cretaceous amber from Myanmar (Burma), including the descrip¬ 
tion of new extinct families of the suborders Mesothelae and 
Opisthothclae, as well as notes on the taxonomy, the evolution and 
the biogeography of the Mesothelae. Beitrage zur Araneologie 
10:72-279. 

Yamamoto, S., M. Maruyama & J. Parker. 2016. Evidence for social 
parasitism of early insect societies by Cretaceous rove beetles. 
Nature Communications 7:1-9. 

Zachvatkin, A.A. 1952. [The division of the Aearina into orders and 
their position in the system of the Chelicerata.] Parazitologicheskii 
Sbornik Zoologieheskii Institut Akadcmii Nauk SSSR, 14:5 46. [in 
Russian]. 

Zherikhin, V.V. & A.J. Ross. 2000. A review of the history, geology 
and age of Burmese amber (Burmite). Bulletin of the Natural 
History Museum London (Geology) 56:3 10. 

Manuscript received 15 April 2017, revised 12 June 2017. 


